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ORIGINAL COMMUNICATIONS. 


An Investigation into the Facts and Theories of Fermentation 
and Putrefaction. By UWenry Pemberton, Practical and 
Analytical Chemist. 


Three classes of phenomena, closely allied, if not identical 
with each other, attract our attention at every step. These 
are, spontaneous decomposition or eremacausis, fermentation 
and putrefaction. It is most probable that no essential 
distinction exists between these phenomena, our imperfect 
knowledge preventing us from tracing the action that takes place 
to its source; but enough is known to justify the belief that 
they are but the varied modes of action of the same _ princi- 
ple, governed and influenced by the same laws, and having their 
origin in the same ultimate cause. The diversity of composition, 
the variety of conditions, and greater or less intensity of action, 
are sufficient to account for the difference in the processes and 
products of organic decomposition. 

The term eremacausis, or slow combustion, is principally con- 
fined to that class of decompositions in which the decomposing 
material seems to moulder away, apparently unaccompanied by 
infusorial or cryptogamic vitality, without emitting offensive 
gases, and without producing visible secondary products, and 
leaving as the final residue merely the so-called mould, (humus 
or humic acid) mixed with the saline constituents of the substance. 
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By fermentationis generally understood those peculiar decompo- 
sitions of organic matters, at common temperatures, originating 
either spontaneously, or under the influence of another portion 
of a substance of similar character then undergoing a like change, 
the ultimate products being for the most part solid or liquid 
bodies of a less complex organization, and possessing a structure 
still further removed from the immediate formations of animalor 
vegetable life. These products are usually unaccompanied by 
offensive gases, and still possess a highly organized structure, so 
as to render it impossible to obtain them from the direct com- 


bination of their elements, or from other than higher organized 


bodies than themselves. 

By putrefaction, we understand those decompositions that are 
attended with the evolution of offensive gases, consisting of phos- 
phuretted and sulphuretted hydrogen, hydrocarburets, carbonic 
acid, ammonia, and the fixed and volatile salts thereof, together 
with certain volatile organic bodies to which the disagreeable 
odor is in great part due, and of whose history little is as yet 
known. The subjects of this change are principally the protein 
bodies, or substances that, like them, are rich in nitrogen, sul- 
phur, etc., the presence of which give rise to the character by 
which this mode of decomposition is distinguished from others. 

All these phenomena agree in requiring certain conditions that 
are essential to their existence. These are, warmth, moisture, 
and the presence of oxygen or atmospheric air; to which is to 
be added, in the opinion of many writers, the presence of the 
sporules or ova of microscopic organisms. 

The importance of the rdle played by these phenomena in the 
economy of nature, is secondary to none. ‘To them we are in- 
debted for the restoration to the treasury of the elements, of 
those effete tissues and worthless frames that once were the 
dwelling places of animal or vegetable life, but which would now 
lie as useless incumbrances upon the soil, excepting so far as they 
might furnish food to other creatures—an outlet too limited and 
too uncertain, to meet the wants of Providence. By these means, 
however, no sooner does a flower wither, or an animal die, than 
the processes of decomposition commence, and in proportion to 
the urgency of the wants of the young and growing vegetation, 
stimulated by the warmth of the early summer sun, is the rapidity 
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with which these agents work; dissolving the combinations now 
rendered useless, and throwing off their elements in the form of 
compounds, nauseous to man, but doubtless filled with sweet odors 
to the tender plant. 

The position occupied by these agents among the dynamical 
powers of nature is as interesting as anomalous. Only finding a 
dwelling in those places where vitality has dwelt before, they seem 
a species of life in death, imitating, in a feeble manner, those 
processes that were carried on when life itself was there. ‘To the 
philosopher they offer the only point where he can observe anything 
resembling the transitive steps from the inorganic to the organic 
world; where he can watch, as it were, in their rudimentary form, 
those curious combinations and changes that take place within 
the living body, and find, if man is ever permitted so to do, the 
key to the mystery of vitality. 

Whatever may be the variety of opinions held with regard to 
the immediate exciting causes of malarious diseases, there can 
be no doubt as to the close and intimate connection of malaria 
with the presence of decomposing vegetable matter. Dr. La 
Roche, in his most admirable work upon pneumonia and malaria, 
proves most satisfactorily that organic matter in a state of de- 
composition is present in all cases where miasma originates ; and 
although the conditions of heat and moisture are essential, 
the presence of decaying vegetation is also indispensable.— 
Since it is most probably only by the investigations of the ob- 
scure phenomena of fermentation that we can ever hope to ar- 
rive at a knowledge of these occult influences, this process be- 
comes of the greatest importance, and deserves a far greater 
share of attention than it has as yet received. 

Before considering the history of the laws that govern fer- 
mentation, it is indispensable that we should be in possession of 
all the important facts relating to the subject, as itis only by 
the close comparison of fact with fact that this branch of science 
can ever be removed from the obscurity in which it still remains, 
No department of knowledge has received less attention, it being 
generally considered as beyond the reach of explanation, and, 
like the doctrine of catalysis, as being the «ultima thule” of in- 
vestigation. Thus a German writer, of high position, (Professor 
Julius Schlosberger,) who has himself paid much attention to 
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this subject, in speaking of the action of certain animal poisons,* 
uses the following language: «Since all the theories of the 
nature of the poison, capable of experimental proof, are not yet 
exhausted,.I think it best to discard the idea of a ferment, since 
its nature prevents all further investigation.” Such are the 
views generally held regarding this process. 

We will now endeavor to present, in as concise a form as pos- 
sible, all the facts and experiments that we can find, that may 
cast any light-upon the process or theories connected with this 
subject. In every case we have referred to the original paper 
by the author, when obtainable, and not to a mere abstract by 
another, as errors and misstatements frequently occur in copies 
and abridgments, and many points are rendered obscure which 
are perfectly intelligible when in connection with the rest of the 
text. 

In a substance undergoing eremacausis, the carbon and hy- 
drogen unite with oxygen, forming carbonic acid and water. 
The nitrogen is evolved partly as gas, partly in the form of 
nitrous and nitric acids. The fixed residue from wood, etc., 
humus or humic acid, is very rich i in carbon, most of the oxygen 
contained in the wood uniting with the hydrogen and part of 
the carbon, the rest of the carbon being ultimately, though very 
slowly, oxidized by the atmosphere. The hydrogen of organic 
substances, when the supply of air is limited, unites with the ni- 
trogen of the atmosphere, forming ammonia, thus affording the 
nitrogen necessary to the growth of the mould plants on the de- 
composing substance.f Frequently, when the access of air is 
impeded, while the other conditions remain the same, erema- 
causis ceases, the formation of mould commences, and true putre- 
faction sets in.j A substance undergoing eremacausis, induces 
change in other bodies, the union of hydrogen and oxygen, ete. 
(Saussure.[) During eremacausis, heat is evolved, generally 
scarcely perceptible, but in favorable circumstances producing 
actual ignition. Frequently eremacausis is induced in a sub- 
stance otherwise incapable of it, by contact with a body in that 
condition. Thus, decaying wood causes the oxidation of diluted 
alcohol into acetic acid, and other decaying matter will produce 


*Schmidt’s Jahrbuch, 78, 4. + Gmelin’s Handbuch. 


} Liebig’s Handworterbuch der Chemie. 
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the oxidation of hydrogen into water, and of ammonia into nitric 
acid. ‘These substances unite with oxygen at common tempera- 
tures, only in the presence of decaying organic matter, the ac- 
tion ceasing as soon as the decomposing substance is removed.* 

It has been observed by the colonists in America, that a large 

tree, when felled, completely disappears in from 85 to 35 years, 
with the exception of the bark; the leaves, small twigs, etc., of 
course in a much shorter period.* The dry rot of timber may 
perhaps be considered as an instance of eremacausis, although 
frequently attributed to the effects produced by a vegetable para- 
site that attacks it. The author has seen four floors of a large 
store, constructed in the strongest manner, completely destroyed 
within two years by this cause, so that the heavy joists would not 
bear their own weight. In this case the timber was covered 
with a green mould, quite perceptible to the naked eye. Impro- 
per ventilation and a certain amount of dampness appear to be 
essential conditions. 

When caseine, free from sugar of milk, is covered with water 
and exposed to the air for two or three months, it is converted 
into ammonia, valerianic acid, butyric acid and leucin; a vola- 
tile crystallizable solid, having the odor of faeces, and an acid 
convertible into tyrosin and ammonia, are also formed. Gluten, 
which is identical with caseine, yields similar products. Bile, 
similarly treated, undergoes two stages of putrefaction; in the 
first are formed choloidic acid, taurine and ammonia; in the 
second, cholinic acid. ‘These metamorphoses of caseine and 
of bile are identical with the products obtained by the 
action of powerful chemical agents upon them, and are in 
no way peculiar to the process of putrefaction. Moist fibrin, 
exposed in an open glass vessel and in contact with water, 
quickly putrefies. The change commences on the surface and 
is propagated downwards, the upper part becoming grey and 
soft, while the lower part remains white and firm. By frequent 
agitation the change is much accelerated. The fibrin of blood, 
covered with water and exposed to the air until it liquefies, yields 
a fluid having the properties of albumen, forming a coagulum by 
heat resembling that from white of egg.* Of various animal 
matters, the brain, muscles, liver, spleen and other glands, pu- 


* Liebig’s Handworterbuch. 
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trefy first, and develop carbonic acid even in the first hour. The 
skin, hard portion of the brain, intestines, veins, arteries 
and stomach, do not develop carbonic acid under 24 hours. The 
sinews, intervertebral cartilage, ete., undergo no change for a 
much longer period. When putrefaction has once commenced, 
it proceeds with the rapid absorption of oxygen and the genera- 
tion of carbonic acid and ammonia; sulphuretted hydrogen and 
carburetted hydrogen (marsh gas) are frequently found, particu- 
larly in the putrefaction of the muscles, (J. Davy.*) 

When putrefying blood, caseine, ete., are mixed with a solution 
of sugar, the disagreeable odor is at once diminished, and as 
soon as fermentation has fully set in, ceases entirely. The ra- 
pidity and products of putrefaction depend upon the nature o 
the atmosphere surrounding the substance. When fresh beef is 
enclosed in an atmosphere of oxygen gas, it becomes a brighter 
red on the first day, then pale and moist; drops of clear liquid 
sweat out, which afterwards become milky, and in 11 days it is 
putrid. In 51 days it liquefies with an unbearable odor. A large 
portion of the oxygen is converted into carbonic acid. In hy- 
drogen gas the meat becomes brown, is not putrid in 11 days, 
and has a slight sour smell. In 54 days, the meat preserves its 
appearance, but has an intolerable odor, yet differing from that 
in oxygen; carbonic acid was found mixed with the hydrogen. 
In carbonic acid it becomes first brown, then red, then pale, 
looks like cooked meat; 1s soft, but not glutinous; dries in the 
air, without spoiling after 51 days. In sulphurous acid gas the 
meat is at once discolored, is much harder and drier, and after 
76 days dries in the air within four days without decomposition. 
The same effect is produced by fluosilisic acid gas. In oxide of 
nitrogen it becomes immediately bright red; after 11 days it is 
still red, inodorous, and dries in the air. After being 134 days 
in the gas it is still of a fine red color, firm, and smells of nitric 
acid. In ammonia, it remains 76 days without change; when 
taken out it is soft, without odor, and dries in the air without 
spoiling, into a shiny brown mass, (Hildebrandt.*) 

Pieces of meat placed in contact with plates of copper and of 
zinc do not enter as soon into putrefaction ; those pieces in con- 
tact with the zine become electro-negative, and give ammoniacal 


* Gmelin’s Handbuch. 
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products and hydro-carburets (marsh gas 7%), those in contact with 
the copper plates give rise to the formation of acids, acetate 
of copper, ete., (Charles Matteuci.*) According to Wurtz,+ 
fibrin when exposed to the air for some time is converted almost 
entirely into butyric acid. Albumen as well as fibrin is con- 
vertible, under certain conditions not very weil known as yet, into 
a peculiar fatty body called adipocire, consisting of the fatty 
acids saponified by ammonia, mixed with variable proportions of 
the free acids. It is frequently formed in bodies that have been 
buried in a damp soil, or immersed in water containing much 
carbonic acid, occasionally constituting the sole residue, the bones 
even having disappeared. According to C. Biondeaut it can be 
formed from fibrin under the same conditions that attend the 
conversion of caseine into the so-called Roquefort cheese, and is 
attended with the growth of a green cryptogamic plant, to which 
he applies the name of Torula viridis, the presence of which he 
considers essential to the process. 

When fresh milk is placed in vessels of the same form, but 
constructed of different materials, the coagulation takes place 
at different periods. Thus on the 21st of April milk was boiled 
and placed in vessels of various kinds with the following results: 


On the 24th, coagulated in the vessels of porcelain, glass, and lead. 


“ 2Zota, 6 $e Platinum, solidand tinned iron. 
‘¢ =: 26th, 66 $ Tin, bismuth and antimony. 
“27th, é Sulphur. On the 28th, in zinc. 

 OGta, 6 Copperand brass, after being covered with mould. 


The odor and taste of the curd and the character of the 
cryptogamic growth, also differed with the material of the 
vessels, (M. Bouchardat.$) When milk is boiled in a bottle 
which it three fourths fills, and the air excluded, it is 
found at the end of 20 days in June, to preserve 1 
properties unchanged. ‘The enclosed air still contains 16 
per cent. of oxygen. If the bottle is only 2 full or less, the 
oxygen is absorbed and carbonic acid formed; the milk remains 
fluid. When only } full, the milk has an acid reaction, coagulates 


ts 
i 


* Annales de Chemie et de Physique, t. 42, 1829. 

+ Annales de Chem, et de Physique, t. 11, de. s, 1844. 
i Jour. de Pharmacie, t. 12, 3e. ‘Ss. 1847, 

§Jour. de Pharm., t. 19, 1833. 
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on heating, and yields a little alcohol on distillation. (Th. v. 
Dusch and Gmelin.*) Schréder and Von Dusch,} in their ex- 
periments upon the filtration of air, found that milk soured in a 
flask after boiling, although filtered air only had access thereto, 
while meat broth remained, under the same circumstances, un- 
changed. 

Liebig states that milk placed in a vessel and covered with 
paper, undergoes the lactic fermentation without the production 
of vegetable growth. When milk is exposed under ordinary 
circumstances to the air, it rapidly coagulates and becomes sour. 
Coagulation is also effected by immersing in the milk a piece of 
rennet, (the mucous membrane of a calf’s stomach,) or by the 
addition of water in which the rennet has been macerated. ‘This 
effect, however, is only produced after the membrane has been 
in contact with water and air for some hours, perfectly fresh 
rennet being without action upon milk. The curd and whey 
thus obtained differs from that formed by the spontancous coagu- 
lation of milk, in possessing an alkaline or neutral reaction, while 
that formed without rennet is strongly acid. The curd is also 
insoluble in carbonated alkalies, excepting by long boiling, and 
contains therein in chemical combination the phosphates of lime 
and of magnesia, the presence of which render it insoluble in al- 
kaline solutions. As an article of diet, therefore, whey from 
sour milk is preferable to that produced by rennet, the phosphates 
so necessary to the growth of the body being absent in the latter. 
Rennet, capable of coagulating milk, causes the conversion of 
sugar into lactic acid, but if left exposed to the air for a long 
time excites the alcoholic fermentation instead.{ A mixture of 
caseine, sugar and water exposed to the air for some time becomes 
covered with various species of cryptogamic vegetation. The 
most prominent is the Penicillium glaucum, then a plant formed 
by the union of globules into twigs (Mycoderma vini), another 
covered with green sporules, and an orange red cryptogamia, re- 
sembling the Oidium aurantiacum. When whey from the spon- 
taneous coagulation of milk is set aside at a temperature of 72° 
to 77° I’. it becomes in a few days cloudy, and shows, under the 


* Gmelin’s Handbuch. 
+ Medical Examiner, vol. 10, and Liebig’s Annalen, 1854, 
} Liebig’s Handworterbuch. 
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microscope, a great number of globules. In 24 hours, a pellicle 
covers the surface, in which can be seen the stems and branches 
of the Penicillium glaucum, soon giving rise by their growth to 
a vegetation of regular form, consisting of twigs, radiating from 
a centre. After a month, on adding alcohol to the liquid, the 
globules coagulate, and form a mass resembling gum, white at 
first, but soon becoming yellow; much lactic acid is present. 
(C. Blondeau.*) 

The manufacture of Roquefort cheese has attracted much at- 
tention, from the curious fact that it can only be made in the 
village of NRoquefort, whence it derives its name. This pe- 
culiarity is owing to the nature of the caverns in which the cheese 
is placed to ripen. According to Marcal de Serres,+ who paid 
a visit to the place, for the purpose of examining into its manu- 
facture, these caverns constitute what are called ice grottos, and 
possess throughout the summer a temperature but little above 
the freezing point (from 41° to45.5° I.) During warm weather a 
constant current of cold air issues from their mouths, but in win- 
ter the current is reversed. This effect is produced by the warm 
dry air, that enters through numerous fissures at the top of the 
caverns, being chilled by the damp rocks, becomes specifically 
heavier, and consequently descends. In its course downwards, 
it meets, constantly, in the narrow passages, with cold water, 
exposed in the manner most favorable to evaporation, which 
cools the air more and more, until it finally reaches a point 
at which it is fully saturated with vapor, when further re- 
duction ceases. In cold weather, when the external temperature 
is lower than the rates here indicated, the action is reversed. 
The air in the caverns, being lighter than that outside, ascends, 
and is replaced by fresh air rushing into the lower apertures, 
thus producing the upward current. Caves possessing similar 
characters are found in various parts of this country, and are 
perhaps as well adapted to the manufacture of this cheese as 
those of Roquefort. Blondeaut states that these cheeses are 
made from the milk of sheep, coagulated by the mucous mem- 
brane from alamb’s stomach. The curd is kneaded and pressed 


* Jour. de Pharm. 1847. 
y Annals de Chemie et de Physique, t. 63. 1836, 
+ Jour. de Pharm, t., 12. 1847, 
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into form, being previously well mixed with pieces of mouldy 
bread. It is then placed in the caves above mentioned, which 
are not damp, but perfectly dark, where it remains about two 
months. When taken out, it is found to be covered with mould 
like that upon the bread. The caseine is converted into a fatty 
substance, like butter, but differing in its chemical relations. This 
change takes place from without, inwards, and is produced 
by the eryptogamic vegetation, which develops itself with great 
rapidity, the diffusion of the mouldy bread throughout the mass 
introducing the germs of the plant into every part. No fatty 
matter is contained in the cheese previous to its introduction 
into the caves, but when examined after fifteen days it is found 
in large quantity. 

Blondeau also states that during the progress of the lactic 
fermentation, when chalk has been added to the mixture of ca- 
seine, sugar and water, to prevent the increase of free acid in the 
liquid, that a portion of the caseine unites with the chal at the 
bottom of the vessel, and, when separated by muriatic acid, forms 
a fatty substance, that makes greasy stains on paper. At the 
end of a month, when the fermentation is ended, the compound 
of caseine with chalk is no longer found, the caseine being re- 
placed by butyric acid. 

Albumen that has been boiled for a long time is almost inca- 
pable of putrefaction. Membrane or fibrin that has been washed 
with alcohol or ether, does not enter nearly as readily into pu- 
trefaction, as it does if simply washed and left in contact with 
water,) probably from the alcohol destroying the organic germs 
present.) Nearly all other organic substances containing nitro- 
gen, after exposure to the air for a length of time, are capable 
of inducing the lactic fermentation. Boutron and Fremy state, 
that fresh animal membranes exert no appreciable effect upon 
neutral substances, such as sugar, starch, etc., but after having 
been preserved in water in contact with air for some time, pos- 
sess this power in the highest degree. According to Thenard, 
albumen can remain in contact with sugar and water for two 
months before it will induce its conversion into alcohol and car- 
bonic acid (probably with exclusion of air.) 

During the lactic fermentation, if the acid accumulates 
beyond a certain amount, it stops the fermentation ; if the acid 
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is removed by saturation with an alkali, avoiding an excess, the 
fermentation recommences, and continues until the quantity of 
acid formed again interrupts it, or until the sugar is exhausted. 
Caseine is not capable of acting indefinitely as a ferment, but 
after the formation of lactic acid has ceased, it becomes capable 
of inducing the alcoholic fermentation.* Equal quantities of 
cane sugar requires eight times as much ferment to induce fer- 
mentation as grape sugar does; the latter is the only kind of 
sugar capable of entering into fermentation; the other sugars 
are converted into this before undergoing further change, (H. 
Lose.) 

Bouchardatt states that the brain of an adult man acts 
as a powerful alcoholic ferment; while that of a newly-born ani- 
mal, under the same circumstances, produces the mucous fermen- 
tation—probably owing to the unequal lengths of time that the 
brains had been exposed to the air, and not to any difference in 
composition. 

The commencement of fermentation, and the first appearance 
of organic growth in a fermentable liquid, are accurately de- 
scribed by Quevenne.§ The phenomena are precisely such as 
the author has witnessed in the spontaneous change of fresh 
wort, (infusion of malted grain) at a temperature of T0° F. 

‘¢When a limpid fluid, containing the necessary elements for 
the development of fermentation, is exposed to the air at a tem- 
perature of 68° to 77° F., it soon becomes cloudy. If now ex- 
amined by the microscope, an infinite number of small oblong 
bodies, and of little black points, isolated, or united in a lineal 
series, are seen. These objects all have a diameter at most 
of = millemetre. At the end of a variable period, sometimes a 
few hours, sometimes several days, there appear globules, very 
pale at first, the terminal circle being very undecided, the cen- 
tre colorless, united, isolated, or grouped in chaplets or little 
masses. ‘These are the globules of the ferment. At the instant 
of their first appearance, they have already their usual size, and 
do not seem to increase in size during the phases of the fermen- 
tation.”’ 

* Sur la fermentation lactique, Jour. de Pharm. t. 27, 1841. 
7 Jour de Pharm., t. 27, 1841. 


{ Comp. rendus de l’Acad. de Sciences, 1838. 
@ Jour. de Pharm., t. 4, 3e. s., 1843. 
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The description given of this process by Mitscherlich* agrees 
with the above, except that he has observed a small globule oc- 
casionally joined to a larger one, indicating growth by gemma- 
tion. He considers the globules different from those formed 
when a ferment is added. 

When any fluid containing albumen in solution, is very slight- 
ly acidified, and set aside, it is found ina very short time to con- 
tain a number of very small globules, which were mistaken by 
Liebig for albumen precipitated in a globular form, but which sub- 
sequently was proved by Andral and Gavarret to be the first 
stage of the development of the globules of the Penicillium glau- 
cum. ‘These globules appear in fresh serum from blood, in se- 
rous discharges in various diseases, in the serum accumulated in 
the peritoneal sac, in the serum of hydrocele, serum from the 
effusion from a blister, and in serum obtained ty filtration of pus, 
(the pus globule remaining on the filter, while the serum passes 
through.) These represent all the varieties presented by morbid 
secretions containing albumen. ‘The globules form first in those 
parts of the liquid in contact with air. If the serum is placed 
in a flask, gently warmed, and the air expelled by carbonic acid 
or by hydrogen, and the flask then corked, no globules or other 
forms of vegetation appear, but on exposure again to the air, 
they rapidly develop themselves. 

Turpin has found the same plant—the Penicillium glaueum— 
in the milk from diseased cows. ‘The pellicle formed by the 
growth of this plant in albuminous fluids, will not produce the 
alcoholic fermentation when placed in a solution of sugar and 
water, nor eyen when the latter is mixed with serum, lactic acid 
always appearing.t Sugar, under the influence of certain animal 
matters, 1s sometimes wholly converted into lactic acid; at other 
times, with the same animal matters, and conducted in the same 
manner, very little lactic acid, but large quantities of mannite, 
a viscous substance, and occasionally even alcohol and carbonic 
acid, are formed. These effects are dependent upon the state of 
decomposition of the animal substance, varying with the length 
of time it has been exposed tothe air. In the same manner 


* Jour de Pharm., t. 24, 1838. 
7 Researches on the development of P. glaucum in normal and diseased fluids, 
by Andral and Gavarret ; Ann. de Chem. et de Physique t. 7, 3e. S. 1843. 





1855. ] Facts and Theories of Fermentation, &c. 209 


diastase, which transforms starch into dextrine and into sugar, 
when exposed to damp air for some time, loses this property and 
converts starch into lactic acid, (Boutron and Fremy.*) 
Mitscherlich+ thinks that fermentation is produced by crypto- 
gamic vegetation, and putrefaction by infusoria. During winter, 
he has observed in putrefying substances, even when immediately 
surrounded by a warm atmosphere, the presence of infusoria 
only. These consist of globules ranged beside each other, some- 
times to the number of twenty ; their diameter is about -00 m. m. 
The other infusoria occasionally found, he considers as accidental. 
A certain amount of oxygen is necessary for the development of 
these vibriones. They are widely diffused throughout the intes- 
tinal canal, as well as in the buccal cavity and the stomach, and 
are contained in vast numbers in the matters collecting in the 
cavities and between the teeth, but he has never known them to be 
found in the blood, milk, urine, bile, or other fluids of that na- 
ture. When sugar is added to a liquid containing these vibri- 
ones, they multiply rapidly, a vegetation being formed at the 
same time; but if the sugar is in very large proportion, it stops 
their growth, and fermentation setsin. Dr.Allen Thompsonj states 
that «‘ the embryos or earlier forms of various parasites and the 
ova of others, have been found in considerable numbers in the 
circulatory blood of various animals.” The reader is referred 
to Robin’s «« Vegetal Parasite,”’ for further description of vege- 
table growths in the human body. Blondeau considers all fer- 
mentations are preceded by the development of vegetable germs 
of various species, and which increase or remain inactive, ac- 
cording to the nature of the medium in which they are found, 
and whether it is favorable to their growth or otherwise. Each 
of these vegetations is capable of determining a peculiar fer- 
mentation ; they have nearly all the same composition, consist- 
ing of carbon, hydrogen, oxygen and nitrogen, nearly in the 
proportions in which they exist in albumen. The carbon is de- 
rived from the decomposition of carbonic acid, the hydrogen and 
oxygen from water, and the nitrogen from ammonia. These 
substances are furnished by the azotized and non-azotized mate- 


* Sar la fermentation lactique, Journ. de Pharm. t. 27, 1841. 
+ Journal de Pharmacie t. 4, 3e. s 1843, 
{ Todd’s Cyclopedia Anat. and Physiology, Article Ovum. 
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rials present in the liquids, and which consequently suffer decom- 
position. The acids formed in fermentation are frequently higher 
oxides (i, e. contain more oxygen) than the neutral substances 
(starch, ete.,) the growth of the cryptogamic vegetation being 
always at the expense of the carbonic acid and the ammonia. 
The plant appropriates the carbon and hydrogen and rejects 
the oxygen, which unites with the hydrogen of the ammonia or 
oxidizes one or more of the neutral bodies present, forming an 
acid, or is evolved in the gaseous form, which frequently is the 
case in the lactic and butyric fermentations ; when mannite is 
formed, the evolution of hydrogen ceases. When the plant has 
perfected its condition in the globule state, it rises to the surface 
in order to complete its existence and reach its full fructification. 
The liquid now becomes clear, and is covered with a white or 
colored dust, formed by the accumulation of the sporules of the 
cryptogamia. The lactic fermentation is caused by the growth 
of the Penicillium glaucum ; the acetic, by the Mycoderma vini, 
or the Torula aceti. The latter are described as ovoid globules, re- 
sembling the Torula cerivisiz, or yeast plant, but distinguished 
therefrom by forming voluminous membranes, consisting of these 
globules united together ; the T. cerivisiz never uniting to form 
membranes. 

The membrane that covers putrid urine is principally com- 
posed of the Penicillium glaucum ; its development being in the 
ratio of the conversion of urea into carbonate of ammonia. When 
the mould on the surface of putrid urine is placed in contact 
with fresh urine, it causes it to become cloudy at once, and en- 
tirely converts the urea into carbonate of ammonia within 24 
hours, instead of requiring eight days, as under other circum- 
stances (Blondeau. ) 

Liebig* states that when fresh urine is enclosed in a clean ves- 
sel with air, oxygen is absorbed and a certain quantity of urea 
decomposed; with the disappearance of the oxygen the decom- 
position ceases, to be renewed by the access of fresh air, and so 
on, unt.l the urea is finally all converted into carbonate of am- 
monia, a small quantity of acetic acid being formed at the same 
time. The greyish white deposit found in putrid urine produces 
the rapid spoiling of fresh urine, even without access of air, 


*Liebig’s Handworterbuch. 
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(probably only to a limited extent.) Gmelin®* observes that 
when urine is enclosed in a glass tube and heated to 212 F. and 
allowed to cool, the conversion of urea into carbonate of ammo- 
nia takes place as in open air, but without any appearance of ‘er- 
mentation. Prussic acid also decomposes under the same cir- 
cumstance, as it does in air. It is most probable that these 
changes are induced in the urine, by the small amount of oxy- 
gen retained by it, notwithstanding the temperature to which 
it is exposed. 

Another class of decompositions commonly placed in the list of 
fermentations is produced by a very limited number of organic 
substances; these substances are diastase and synaptase or emul- 
sin. These ferments, if they are entitled to that name, possess 
a chemical composition and structure similar to, if not identical 
with gluten. There is indeed reason to believe that they are but 
gluten in a peculiar state of hydration. This can only be a con- 





} jecture, since there is no means of obtaining either gluten or these 
agents in a state of such absolute purity as to yield dependable 


| results upon analysis. (Fownes.+) Diastase is contained in 
malted barley and other grains, being formed from glutenin the 
act of germination, and is the cause of the property possessed 
by malted grains of converting starch into grape sugar; the 
same effect can be produced by other means; thus starch mixed 
with water to a paste and excluded from the air is converted in 
a few weeks into grape sugar, but when in contact with gluten at 
140° F. in eight hours; when the gluten exists in the form of 
diastase, in one hour.t ‘The same effect is produced by boiling 
starch made into a thin paste with water, to which about 5 per 
cent. of sulphuric acid has been added. Lignin or woody fibre 
is also convertible into sugar by a long continuance of the same 
process. Starch paste, when long boiled, becomes thin and 
sweetish ; this is caused by a small quantity of gluten being re- 
tained by the starch in the process of manufacture.§ A fresh 
aqueous extract of malted grain converts starch rapidly into su- 
gar; when left exposed to the air for some time, it becomes cloudy, 
















*Gmelin’s Handbuch. 
+ Journal of Pharmacy, 1843. 
t~ Gmelin’s Handbuch. 


¢ Liebig’s Handwérterbuch. 
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a flocky deposit forms in it, and if grape sugar 1s now added to 
it, the alcoholic fermentation sets in briskly. If left still longer 
exposed, it becomes strongly acid and has a putrid odor; it now 
rapidly converts sugar into Jacticacid. Bitter almonds contain 
a peculiar crystallizable principle called Amygdalin ; when this is 
mixed with the albumen or gluten of the almond, in presence of 
water, the amygdalin is decomposed into hydrocyanie acid, oil 
of bitter almonds (hyduret of benzoyle) and grape sugar. This 
albumen or gluten differs somewhat in its properties from the 
forms met with elsewhere ; the name synaptase or emulsin has 
been applied to it. The gluten of other grains, diastase, etc. pro- 
duces the same effect in a lesser degree. Emulsinalso effects 
the decomposition of salicin into saleginin and sugar, and the 
conversion of the salts of myronic acid (contained in black mus- 
tard seeds) into the volatile oil of mustard, to which its pungent 
properties are due. In all of these decompositions one or more 
atoms of water, enter into union with the products of decompo- 
sition; its presence, therefore, is essential. 

Exposure to a temperature of 212° F., the presence of alcohol, 
ether, and many chemical reagents entirely destroy the proper- 
ties of diastase and emulsin. 

Of all the various phenomena presented by putrefaction and 
fermentation, none have obtained the tithe of the share of at- 
tention that has been paid to the progress of the alcoholic fer- 
mentation. ‘This process, so important from its general applica- 
tion in domestic life, as well as in the manufacture of various 
commercial products, excited the interest of investigators at an 
early date. In 1680, Leuwenhock discovered the globular char- 
acter of yeast, but did not attribute vital properties to it. Des- 
maziere, in 1826, furnished a more accurate account of this sub- 
stance, but erred in describing it as infusorial, under the name 
of the mycoderma cerivisiz, Desmaz. The credit of finally es- 
tablishing the true nature and properties of the yeast plant is 
due to Cagnard Latour, who, a few years later proved that the 
conversion of sugar into alcohol and carbonic acid was caused by 
the presence and growth of the Torula cerivisiz, a cryptogamie 
plant, existing only in the form of globules. 

The nature of yeast is thus described by Blondeau.* There 


* Journal of Pharmacie, t. 12, 3e. s. 1847. 




















1855. ] Facts and Theories of Fermentation, &c. 273 
are two species of germs present in yeast, those of the Torula 
cerivisie and those of the Penicillium glaucum. The germs of 
the first (the true yeast plant) multiply with great rapidity, but 
never form stems or deviate from the globular condition. The 
P. glaucum also multiply at first in globules, but they soon ex- 
tend themselves, unite and form an arborescent vegetation. The 
germs of the P. glaucum are much smaller (1-400th m. m.) than 
those of the T. cerivisize (1-100th m. m.) so that they can read- 
ily be separated by filtration, the P. glaucum passing through 
the filter while the larger globules of the Torula remain behind. 
The liquid that has passed through the filter, when placed in 
contact with sugar and water, develops the ramifications of the 
Penicillium glaucum, and the lactic acid fermentation commences. 
The globules remaining upon the filter when also placed in water 
and sugar, immediately produce the alcoholic fermentation. These 
remarks agree with the observations of Andral and Gavarret,* 
who found that «*when yeast is mixed in a deep glass vessel with 
water, and allowed to remain at rest for some time, it separates 
into two portions, one of which rises to the top, whilst the other 
sinks to the bottom. That at the top, consists of the P. glau- 
cum, and when placed in sugar and water induces the lactic fer- 
mentation. The powder collected at the bottom, is the yeast 
plant, and when placed in sugar and water determines the alco- 
holic fermentation at once.” Yeast, as commonly obtained from 
the brewers, is a viscid, frothy, pasty mass, of a whitish yellow 
color, a sour smell like spoilt beer, and a bitter taste. When 
separated from the excess of fluid by pressure or drying, it 
becomes hard and brittle, still preserving its globular construc- 
tion when viewed under the microscope, and if not exposed du- 
ring the process to too high a heat, will still excite the alcoholic 
fermentation and is in fact an article of commerce particularly in 
Germany, under the name of «pressed yeast.’”’ The property 
of exciting fermentation, possessed either by fresh or by pressed 
yeast, is easily destroyed in many ways. <A temperature ap- 
proaching the boiling point, all powerful chemical agents, wash- 
ing with alcohol, ether, and even (if long continued) by pure 

water itself, completely check its action. When yeast is rubbed 
upon a slab with a muller until the globules can no longer be 


* Annales de Chim. et de Physique, 1843. 
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geen, it loses its power of inducing the alcoholic fermentation, 
(Dr. Ludersdorf*), but according to Dr. Schmidt, of Dorpat,f will 
still cause the lactic fermentation in a suitable liquid. The bags 
containing pressed yeast, require much care in handling them; 
if they receive blows or are permitted to fall from a height, the 
part injured becomes soft and sticky, changes color, and loses its 
power of producing fermentation, and in a short time becomes 
putrid.{ An extreme degree of cold does not appear to injure 
the properties of yeast. Cagnard Latour§ states that it still 
retains its fermentative power, after having been subjected to a 
temperature of —78° F. produced by admixture with solid carbo- 
nic acid. When yeast is triturated with sugar it does not dis- 
solve as erroneously stated by Dobereiner,|| but loses its opaque 
whiteness, and forms a yellowish semi-transparent liquid, in which 
the globules can still be readily detected by the microscope; they 
are, however, much smaller, and are incapable of inducing the 
alcoholic fermentation. ‘The sugar is at the same time con- 
verted into uncrystallizable sugar. Yeast that has been 
treated with alcohol or ether, still preserves its appearance, but 
will not excite fermentation, the portions remaining undissolved 
consisting of the external cortical part of the globule, the skele- 
ton, as it were, of the part. The living globule consists of a 
non-azotized insoluble sheath, possessing the chemical composi- 
tion of cellulose, (C,, H,, O,,) and resisting the action of most 
solvents and chemical agents, and of an internal azotized sub- 
stance, very similar in composition to protein. (Mulder.{]) Ac- 
cording to the results obtained by Mitscherlich,** however, it dif- 
fers essentially from the protein bodies in not containing any 
sulphur, the ashes consisting almost entirely of the phosphates of 
potassa, lime and magnesia. Schlosberger}} maintains, on the 
other hand, that sulphur 7s contained in small amount. The expe- 
riments of Mitscherlich appear worthy of the most dependence, 
having been apparently conducted with great care. In most of the 

* Chemical Gazette, 1846. 

+ Liebeg’s Handworterbuch. 

} Pharmaceutical Journal, 1849. 

¢ Annal. de chim. et de Physique, t. 63, 1833. 

|| Journal de Pharmacie, t. 1. 

¢ Chem. Gazette, 1845, and Léwig’s Organic Chemistry, Amer. edition. 


** Chemical Gazette, 1846. 
tt Pharmaceutical Journal, 1846. 
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examinations of yeast, it is probable that the mixture of the 
Torula cerivisz and of the Penicillium glaucum (the common yeast 
of the brewers) has been used, yielding, of course, inacurate re- 
sults. Liebig observes that, when yeast is washed on a filter for 
a long time with cold distilled water, deprived of air, and 
always covered with a layer of water, a residue is finally 
obtained no longer capable of effecting a solution of sugar. The 
washing water, however, acquires this property, but soon loses 
it when exposed to the air. Probably the lactic fermentation is 
induced by the presence, in solution, of part of the protein con- 
tents of the globules. The alcoholic fermentation will not take 
place under these conditions. When yeast that has been boiled 
in water (to destroy its vitality) 1s exposed to the air in an open 
vessel, it acquires in 12 days a dull yellow color, and a sharp 
disagreeable odor, still retaining an acid reaction. The globules 
retain their usual appearance under the microscope, excepting 
that their surface becomes less uniform, somewhat resembling 
shagreen. Within a month and a half, the mass becomes green- 
ish-brown, and has a strong odor, like Gruyere cheese, with a 
slight acid reaction. Even after five months’ exposure to the 
air, it does not dry, but formsa brown earthy paste, and is cover- 
ed with mould, has a putrid odor and alkaline reaction. When 
mixed with water, it appears under the microscope as being com- 
posed of an infinite number of small irregular points or black 
grains, mixed with very pale globules, still resembling those of 
yeast.”* The mould here spoken of is formed by the well deve. 
loped stems of the Penicillium glaucum, which always forms on 
yeast when exposed for a length of time to the air, as it does on 
most other nitrogenized bodies. The globules spoken of above 
are only the outer cellular envelop of the yeast globule, and are 
devoid of all its characteristic properties. The course of the 
fermentation and growth of the yeast plant, and consequent dura- 
tion of the fermentation, depend very much upon the nature of 
the liquid in which it is placed. When yeastis mixed with a so- 
lution of sugar containing nitrogenous substances, (the protein 
bodies, etc.,) as for instance wort, or infusion of the malted grain, 
the fermentation soon sets in, proceeds vigorously, and is soon 
completed. The yeast is foundto have increased eight times 


*T. A. Quevenne. Jour. de Pharm., t. 24. 1858. 
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over the quantity originally added; and this is the case, no matter 
how frequently repeated. But when, instead of a mixed solution 
of nitrogenized matter and sugar, a pure solution of sugar is 
taken, and mixed with two or three per cent. of yeast, the march 
of the phenomena is widely different. The action is vigorous at 
first, but soon slackens, and long before the sugar is exhausted, 
ceases entirely. If the weight of the yeast is accurately deter- 
mined by drying a portion and weighing it, it will be found that 
during the brisk action the yeast increases in weight from 10 to 
20 per cent., but decreases again as the fermentation proceeds, 
until at its close the weight is rather less than at the commence- 
ment of the experiment. (Quevenne.*) 

During the progress of the alcoholic fermentation, the usual 
products are carbonic acid and alcohol, in the proportions of 
44.8 and 47.2, but under certain circumstances other compounds 
appear, the formation of alcohol decreasing in a corresponding 
ratio; thus M. Filloyy remarks that « occasionally in the fermen- 
tation of molasses from the beet root sugar manufacture, when 
the molasses, either alkaline or acid, is mixed with five or six 
times its weight of water, and yeast added, the fermentation pro- 
ceeds for a time, when nitrous acid suddenly appears, and the 
fermentation immediately ceases; this can be prevented by the 
addition to the molasses, diluted with twice its bulk of water, of 
3 or 4 per cent. of sulphuric acid, and boiling it for a few minutes. 
Neither nitrous nor nitric acids exist in the syrups previously to 
fermentation, the nitrous acid being formed during the decom- 
position.”’ Thisis corroborated by an observation made to the 
author by the manager of one of the largest distilleries of rum, 
from molasses, in New York, that frequently a gas is evolved 
from the fermenting vats that violently attacks the eyes, so that 
it is almost impossible to remain in the vicinity of the fermenting 
liquid. This, doubtless, is nitrous acid, and could probably be 
prevented by the same treatment with sulphuric acid. Yeast 
boiled in water and filtered, causes the viscous fermentation in 
a solution of sugar; a substance much resembling gum being 
produced with the evolution of two volumes of hydrogen with 

* Jour. de Pharm., t. 28. 1841. 


t Sur la production du Gas Nitreuse pendant la fermentation. Jour. de 
Pharm., t. 12, 1826. 
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one volume of carbonic acid. The same effect is produced by 
water in which gluten has been boiled. (Defosses.*) 

When an infusion of nutgall is added to a solution of sugar in 
alcoholic fermentation, it at first retards the action, but soon re- 
sumes its activity. When the fermentation is ended, the tannic 
acid is found to be converted into gallie acid. (Lacroque.+\ 
Brandecke states that the alcoholic fermentation can be induced 
in a solution of grape sugar containing tartrate of ammonia, by 
the addition of the most discordant substances, such as clean 
straw, pure charcoal, asbestos, flowers of sulphur, ete. Dopping 
and Struve, and Trautscholk+ repeated the experiments, but 
found no alcohol was formed, though gas was evolved. Bone- 
black digested with the solution and then removed by filtration, 
deprived the liquor of its fermenting property, itself acquiring 
it when retaining a little sugar. Trautscholk considers, there- 
fore, that the effects produced were due to nitrogenous impuri- 
ty in the sugar, removed by the bone-black. When yeast is suc- 
cessively placed in contact with three separate portions of sugar 
and water, it produces complete fermentation and removal of 
the sugar in the first liquid, but partial fermentation in the second, 
and scarcely any action whatever in the third. (Quevenne.) 
Liebig remarks+ that, ‘according to the experiments of The- 
nard, 20 parts of yeast, after being completely fermented, left 
13.7 parts of insoluble residue. This being again placed in con- 
tact with a fresh portion of sugar, was reduced to 10 parts. 
This latter residue was white, and presented all the properties of 
lignin, It exerted no further action on sugar. 

Besides the admixture of the germs of the Penicillium 
glaucum in commen yeast, Mitscherlicht thinks two species 
of yeast can be clearly distinguished; «these are the so-called 
“ Upper and Lower”’ yeast of the (German) brewer’s. The 
former increases at a temperature between 32° and 45° F.; 
this is the yeast of the Bavarian or Lager beer. he upper 
veast grows ata temperature of 77° I’. and is the best developed. 
The lower yeast consists of globules of different sizes, always 


Separate; a small globule has never been observed attached to a 


*Jour. de Pharm., t. 15. 1829. 
7Liebig’s Handwirterbuch. 
‘Journal de Pharmacie, 1843. 
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larger one; the little ones are always isolated. In the upper 
yeast, the small globules are seldom separate, being attached to 
the large ones, forming chaplets, etc., these globules augment by 
forming buds, (growth by gemmution.) The lower yeast, on the 
contrary, increases by little globules isolated in the liquid. In 
the old yeast, an envelop and granular contents can be readily 
perceived in the globules, and by compression these can be made to 
burst and discharge their contents,’ He thinks that in the 
lower yeast, the globules burst and each granule gives rise to a 
globule, being thus reproduced by spores. 

The temperature most favorable to the alcoholic fermentation 
is from 68° to 73° F., the production of alcohol being then the 
greatest ; the action being very slow and irregular at lower 
temperatures. If, on the other hand, the temperature becomes 
too high, very little alcohol is formed, although the evolution of 
carbonic acid continues. Quevenne* states that «« when fermenta- 
tion is induced in a solution by yeast, and the temperature very 
gradually raised, the evolution of gas becomes more rapid as the 
heat increases, until at 122°F. no alcohol whatever is formed, 
the amount produced decreasing in proportion as the heat ap- 
proaches that point; the formation of gas does not then cease, 
however, but continues to be rapidly formed, even when the 
liquid reaches the boiling point, and so continues for three 
quarters of an hour or more, when it ceases forever. The 
product of this fermentation carried on at 212° F. is a substance 
soluble in water, (from which phosphate of hme separates,) in- 
soluble in alcohol and ether, reddens litmus faintly, gives pre- 
cipitates with perchloride of iron, acetates of lead and cop- 
per, prote-chloride of tin, nitrate of silver and tannin. 
Oxalate of ammonia scarcely troubles it; when heated, it 
burns without flame and leaves a hard voluminous charcoal, it 
contains nitrogen and the phosphates of lime, magnesia and of 
the alkalies. The substance resembles, but is not identical with 
humus, the residue formed by the decomposition of wood, ete., 
in the earth.’’ The author has been informed by a gentleman 
possessing great experience in the processes of fermentation, 
that in the fermentation of molasses, if the temperature exceeds 
30° F., the yield is so much decreased that the process becomes 


*Journal de Pharmacie, t. 28, 1841. 
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unprofitable. It is probably owing to this cause that so much 
uncertainty exists with regard to the advantageous management 
of the fermentation of grain, etc., some distillers being able to 
obtain a far greater product than others. 

Alcoholic fermentation in common with all the varieties of de- 
composition and putrefaction, is retarded and even entirely pre- 
vented by many causes. Gay Lussac first directed attention to 
the fact, that when sound ripe grapes are passed up into a tube 
closed at top and filled with mercury, (the air having been per- 
fectly removed by carbonic acid, ) and then crushed without access 
of air, the juice (or must) thus obtained, remains unchanged and 
without any appearance of fermentation; but if a single bubble 
of oxygen gas is permitted to enter, the juice quickly undergoes 
the alcoholic fermentation. * 

The presence of atmospheric air or oxygen appears essential 
to the first development, if not to the continuance of nearly all 
forms of decomposition. Thus milk placed in a close vessel 
which it entirely fills, and boiled therein to expel all remaining 
air, and then hermetically sealed, may be preserved sweet for an 
indefinite length of time. Meat, vegetables, and indeed, most 
organic substances can be kept in the same manner for years. 
Eggs lose their property of absorbing oxygen by immersion in 
milk of lime, the small amount of carbonic acid contained within 
the shell uniting with the solution of lime that penetrates into 
the pores of the shell and forming an insoluble carbonate, chok- 
ing up all the apertures by which air can enter. Eggs have 
been found sweet after being kept in this manner over 300 years.t 
Weod sunk several feet beneath the surface of a peat bog is 
preserved from decay, the oxygen absorbed by the organic matter 
above it, not being able to reach it. The same cause explains the 
preservation of human bodies occasionally found in these bogs. 
A temperature below 32° or above 212° F., prevents the com- 
mencement and interrupts the progress of nearly all fermenta- 
tions and putrefactions. Thus meat or vegetables, while frozen, 
will keep for centuries, merely losing by evaporation the water 
they contain if exposed to the air, but when placed in a suitable 
temperature, decomposition commences as usual. If milk, meat, 


*E. Julia Fontenelle, Jour. de Pharm., 1823. 
*+Gmelin’s Handbuch. 
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grape juice, etc., are daily heated to 212° ]*. for a short time, 
fermentation will be indefinitely postponed.* M. Payen,+ who 
was appointed by the French Government to examine into the 
cause of the sickness produced in the army by mouldy bread, 
found that the poisonous properties were caused by the presence 
of several forms of cryptogamia, principally the Oidium auran- 
tiacum that attacked the bread, and destroyed the starch and other 
constituents of the flour in obtaining the elements for its nourish- 
ment; he found that the germs would again vegetate after being 
exposed to a temperature of 248° F., but were destroyed by a 
heat of 284° F. This isa remarkable instance of the tenacity 
of vegetable life. 

The removal of water, either by desiccation or union with some 
substance that retains it with great force, (as sugar, salt, etc.) 
also prevents all change, as instanced in the preserving of fruits, 
salting of meat, drying of plants, fruits, meats and many other 
examples in domestic life. The action of some chemical agents 
belongs to the same class, but more generally their eflicacy is due, 
either to their entering into combination with the organic sub- 
stance, as in the coagulating of albumen by creasote, and proba- 
bly in the union of the former with corrosive sublimate and other 
substances of that nature, or by the chemical used, acting as a 
poison upon the cryptogamic and infusorial organisms that are 
generally associated with putrefaction and fermentation. 

Dr. John H. Brinton states in the Medical Examiner, July, 
1854, that he succeeded in preserving, for over 60 days, fresh 
meat and anatomical specimens, such as muscular and nervous 
tissue, from all change excepting a slight bleaching of the mus- 
cles, simply by covering the specimen, by means of a brush, with 
a solution of gutta percha in benzole. The anatomical prepa- 
rations were first injected with solution of chloride of zine, or with 
arsenic. ‘The meat received, however, no previous treatment. 
This process acts, in all probability, not simply by the exclusion 
of oxygen, but also by the impregnation of the tissue and conse- 
quent destruction of existing germs of infusoria, etc., by the 
vapor of benzole. 

Mitscherlicht ubserves that those chemicals that destroy the life 


*Gmelin’s Handbuch. 
TAnnales de Chim. et de Physique, 1848. 
tJournal de Pharmacie, 1843. 
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of the fungi, stop fermentation, while those that only destroy 
animal life are without action. ‘The volatile oil of mustard com- 
pletely prevents the fermentation of grape juice. The volatile 
oils of peppermint, aniseed, turpentine and many or all others 
are without effect.* The spoiling of wine, (la poulle or la 
graisse,) Which is caused by or accompanied with the production 
of the Penicillium glaucum, is prevented by the addition of sul- 
hurous scid; this is due, in Defosse’s} opinion, simply to its 
presence as an inorganic acid, and not to its affinity for oxygen. 
If sulphuric acid is added instead, it decomposes the tartrate 
of potash present, setting tartaric acid free, being itself removed 
from the solution ; this does not take place with sulphurous acid. 
Juevenne states that creasote, oil of turpentine, the mineral 
acids, oxalic and prussic acids, when added in the proportion of 
6 grs. (ft) to 20 grammes of sugar, all prevent fermentation. 
Arsenious acid, tannin, morphine and strychnine in the same 
proportions, exert no action. ‘The alkalies rather retard it. 
Schwannt remarks that arsenious acid and corrosive sublimate 
stop putrefaction ; extract of nux vomica stops the production of 
sulphuretted hydrogen and of infusoria, but does not prevent the 
occurrence of mould. Gilgenkrantz$ has observed a vegetation 
of the genus Leptomitus or Hygrocrosis growing in a solution of 
arsenious acid, and another species in solution of corrosive sub- 
limate. These poisons consequently cannot prove injurious to 
the lower forms of vegetable life. 

Helmholtz\| instituted a number of experiments upon the trans- 
ference of the fermentative influence through membranes, ete. 
When fresh grape juice is placed in a test tube, the mouth tied 
over with bladder, and immersed with the bladder end down- 
wards in grape juice in fermentation, the fluid in the tube re- 


o 


mained unaltered, except acquiring by endosmose a slight odor 
and taste of the external liquid. Meat and water, similarly 
treated and immersed in a putrefying solution, acquired a putrid 
odor, with development of CO, and SH.; but instead of dis- 


*E. Julia Fontenelle, Jour. de Pharm., 1823. 
‘Jour. de Pharm., 1829. 

*Poggendorf’s Ann. 41, and Gmelin’s Handbuch. 
§Jour. de Pharm., 1837. 

|'Gmelin’s Handbuch. 
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solving to a paste, as meat does under usual conditions, it pre- 
served its structure, and became firmer than boiled albumen. 
Gelatine likewise appeared putrid, but without becoming cloudy. 
In none of these experiments was there any formation of mould 
or of infusoria. Liwig very properly remarks upon these inves- 
tigations, that the apparent decomposition was not real, since 
there was nostructural change, and that the smell and the presence 
of gases was entirely due to the endosmose through the mem- 
brane, no putrid change or fermentation having really taken 
place. Schwann* found that, when meat and water are boiled 
in a flask for some time and only air permitted to enter that has 
been passed through a red hot glass tube, neither infusoria nor 
mould occurred, and on opening the flask its contents were un- 
changed by putrefaction or fermentation; the same result was 
obtained with solution of gelatine and with grape juice, ete. On 
subsequent exposure to the air, infusoria soon appeared and fer- 
mentation commenced. Schultze} obtained precisely similar 
results by passing air through a solution of caustic potassa and 
through concentrated sulphuric acid, previously to its admittance 
into the flask, containing the boiled meat and water. His ex- 
periments were directed more particularly to the development 
of infusoria. 

Schréder and Von Duschi have lately given the details of ex- 
periments tried by them upon the effects produced by filtered 
air, upon fermentation, etc. They have established the fact, 
‘¢that when air is passed through a tube filled with raw cotton, 
moderately compressed, it becomes incapable of inducing fer- 
mentation or putrefaction in substances that would rapidly un- 
dergo these changes if common air was substituted. Thus, meat, 
broth, wort, etc., were preserved for weeks in flasks, in which 
they were boiled, a constant current of filtered air being drawn 
through the flasks. No change of any kind was perceptible, 
even in summer weather. When milk was tried in the same 
manner, however, it became sour nearly as soon as in the 
open air, thus indicating an essential difference in the prin- 
ciples involved in the respective decompositions.” The author 


* Poggendorf’s Ann. 41, and Gmelin’s Handbuch. 
7 Edinburgh Philosophical Journal, 1837. 
{ Liebig’s Annalen, 1854, and Medical Examiner, June, 1854. 
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has himself repeated the experiment of preserving boiled meat 
and water in a flask, having an aperture of at least one inch 
diameter, closed merely with a plug of raw cotton, part of the ! 
cotton being formed into a ball, surrounding the neck of the 
flask and confined with a thread, to prevent the passage of air 
between the sides of the aperture and the plug of cotton. Meat 
broth, thus prepared, was found to be perfectly sweet and un- 
changed in every respect, after the lapse of six weeks in the 
months of June and July; a portion of the same broth placed in 
a bottle with a glass stopper, became so offensive on the third 
day as to require its removal. 
These results, above mentioned, appearing to establish the 
theory, that all fermentations, etc., are induced by the presence 
in the air of the germs of organic life, led the author to make 
the following experiments, with the two-fold purpose ; Ist, of de- 
ciding whether this property possessed by cotton was peculiar 
to it alone and due to its structural arrangement, or whether it 
was common to it and to all other finely divided substances; and 
2d, the hope of detecting in the air these invisible germis, or at 
least of obtaining satisfactory proof of their existence. The appa- 
ratus made use of was essentially that of Schréder and Von 
Dusch, with merely such alterations as the purposes in view re- 
quired. It consisted of the flask a, of about one quart capacity, 
in which was placed the liquid experimented on, closed tightly 
with a cork, through which passed two glass tubes, one connect- 
ing with the five gallon tin cannister 4, the communication with 
which could be intercepted at pleasure by a stop-cock, the other 
leading to the lower end of the filter tube ¢, a glass tube, 11 
inches in diameter and 18 inches long, closed at both ends by 
corks ; a diaphragm of fine copper wire gauze was placed a little 
above the lower cork; through the upper cork was inserted the 
bent limb of the drying tube d, containing fragments of dried 
chloride of calcium, the other end of the drying tube, connected 
with the nitrogen bulb or washing apparatus e, containing about 
1 ounce of water; from this a tube passed to the bell glass /, 
through the cork at top, through which also passed another 
straight tube k, reaching to the centre of the bell glass, for the 
purpose of admitting air. The bell glass was closed at the bottom 
by a plate of ground glass gy, supported upon asliding support 4, 
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kept at any desired elevation by a set screw; within the bell 
glass was placed a beaker glass 7, resting upon the glass plate g, 
so that it could be removed at pleasure. Into this beaker glass 
was poured an infusion of malt, (wort,) similar to that in the 
flask a. The tin cannister 4, was provided with an opening 
through which it could be filled and capable of being closed air 
tight ; at the bottom was a discharge cock /, leading into a suita- 
ble receiver. It is evident that, if the joints of the apparatus 
are all closed air tight, (the cannister being filled with water,) 
and the cock 7 opened to permit the escape of the water, a cur- 
rent of air must enter through the tube 4, into the bell glass f, 
and from thence pass through the washing tube e, the drying 
tube d, the filter tube c, and the flask a, containing the experi- 
mental liquid, and finally into the cannister 6, supplying the void 
created by the escape of the water. The substance selected for 
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the filtering medium was pure white sugar, in grains of the size 
of fine sand, all coarser and finer particles being removed by 
sieves of different sizes. It was chosen as being better adapted 
to this purpose than nearly any other substance, being readily 
obtained pure and clean, possessing an uniform composition, 
ready solubility and absence of color; it could also be heated to 
212° F. without injury to its physical properties. The washing 
tube and water were used to prevent any organic matter, dust, 
etc., being mixed with the sugar in the filter tube, the presence 
of which might lead to errors in the subsequent examinations. 


The air was dried after leaving the water by the chloride of cal- 
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cium, in order that no possibility might exist of the germination 
of the sporules favored by the moisture, that would otherwise be 
carried into the sugar, and which, if it had taken place, might 
cause them to vegetate, and thus transmit the germs from particle 
to particle, until finally carried over by the air into the flask a. 

On the 50th Noy., 1854, ? pint of warm ale wort, fresh from 
the brewery, was put into the experimental flask a, and about six 
ounces of the same into the beaker glass z, about the same quan- 
tity also poured into a bottle and left exposed to the air. The 
filter tube was now filled with the sugar, previously heated in an 
air bath to 212° for 30 minutes. The joints being now made 
air tight, the contents of the flask a were brought into ebullition, 
which was continued until the tubes leading to the filter and to 
the cannister were heated throughout. The stop-cock 7 was now 
opened, and the water permitted to escape drop by drop, the air 
entering through the tube 4, and passing through the whole ap- 
paratus to replace it. The water was allowed to run out at the 
rate of four gallons in 24 hours, being renewed once a day; of 
course the same quantity of air would pass through the flask a 
within that time; the temperature of the room 65° F. On the 
4th of December the liquid in the open bottle was covered with 
bubbles, and a very thin pellicle formed on the surface. The 
contents of the flask a, and of the beaker glass 7, remained un- 
altered. Dec. 5th. The liquid in the beaker glass showed a little 
mould on the surface. Dec. 6th. The mould was very percep- 
tible in the beaker glass; a few globules were visible in the liquid 
when under the microscope. Dec. 9th. The liquid in the beaker 
glass had apparently passed through the alcoholic fermentation 
and become very acid, smelling strongly of vinegar; it was full 
of vibriones and covered with a thick mould. The experiment 
flask a remained perfectly clear and with no appearance of moul | 
or fermentation. The air was drawn constantly through the 
apparatus, in the manner described, from the 30th of November 
until the 23d of December. It was then allowed to remain at 
rest until the 25th of January, 1855, no appearance of decompo- 
sition having occurred in the flask a; the washing and drying 
tubes e and d were disconnected, so that the air entered from 
the atmosphere immediately into the filter tube; this was done 
to make certain that the effects produced were not caused by the 
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water or by the chloride of calcium. The air was now again 
drawn through as before, on alternate days, until February 26th, 
when the operation was concluded. On examining the water in 
the washing vessel e, it was found to be reduced by evaporation to 
about one drachm ; it was perfectly colorless and transparent; sus- 
pended in it, however, there was a flocculent mass of the size of a 
pea, colorlessand resembling very fine raw cotton ; it was possessed 
of great tenacity, although of the most delicate structure. Under 
the microscope, the liquid was found to be filled with extremely 
minute circular globules, requiring great attention to distinguish 
them, resembling the globules of the Penicillium glaucum, al- 
though much smaller. The flocculent mass above mentioned was 
resolved into a vegetation of the utmost beauty and regularity, 
consisting of extremely delicate fibres interlacing with each other 
and covered in parts with sporuies and globules. ‘The plant re- 
sembled somewhat the Penicillium glaucum, but was far more deli- 
cate in its structure, and did not appear composed of globules ex- 
tended longitudinally, forming cells, as is the case in the latter. 








When a portion of the clear washing liquid was placed in a 
bottle with 10 per cent. of fresh sugar, a new flocculent deposit 
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formed ina few days, possessing the general characteristics of 
that above described. A portion of the sugar from the top of 
the filter was next examined, but the most rigid scrutiny failed to 
detect any organic structure, either in the sugar in grains or in 
the solution obtained by dissolving it in 10 times its weight of 
distilled water. Another portion was then dissolved in the same 
amount of water, and placed aside for several weeks, but no 
trace of globules or other organisms could be found. ‘The ex- 
aminations and drawing were all made with a Powel & Leland’s 
microscope, } in. objective, and highest power of eye piece, giving 
a magnifying power of about 800 diameters. 

When the flask a was opened, on the 26th of February, it pre- 
sented all the properties of the original wort, being perfectly 
sweet, having a very slight acid reaction, and the odor and taste 
of fresh wort. On being subjected to distillation, the distillate 
obtained was neutral, possessed the character and smell of fresh 
wort, and, by treatment with bichromate of potash and sulphu- 
ric acid, proved the entire absence of alcohol. During the whole 
time this experiment was proceeding, the temperature was never 
below 65°, sometimes 759, averaging over 709. 

At the completion of this experiment, a small clean bottle was 
filled with the still sweet wort from the flash a, and tightly 
corked. The next day it was found covered with froth and in 
brisk fermentation. The remaining contents of the flask were 
left therein, and closed with the cork through which the two glass 
tubes passed, thus affording an uninterrupted communication 
with the atmosphere through the tubes. At the end of the week 
the liquid was but little changed, having merely a musty smell ; 
no mould was perceptible. ‘The flask was now agitated, to expel 
the air contained therein and replace it with fresh air ; the next 
day it was found covered with a thick growth of Penicillium 
glaucum, was strongly acid, had a putrid odor, and underwent 
rapid putrefaction. 

On the 23d of November, one week previous to the above 
mentioned experiments, a portion of wort was placed in the ap- 
paratus, arranged as just described, the conditions being exact- 
ly the same as in the last experiment, excepting that the sugar was 
not heated previously to being placed in the filter tube. On the 
fourth day of the operation fermentation commenced, alike in 
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the beaker glass and in the experimental flask a; 0 thick forma- 
tion of mould covered the liquid; the process was then inter- 
rupted and commenced anew as previously described. 

This result clearly indicates that there is contained in the su- 
gar, as met with in commerce, a substance capable of being taken 
up by a current of air passing over or through it, and possessing 
the property, while thus suspended or dissolved in the air, of 
producing fermentation and the growth of mould in fresh wort ; 
this property, however, being destroyed by a temperature of 
212° F. The author believes that sugar possesses this property 
in common with all matter, organic and inorganic, that is not 
destructive to vitality. The action of cotton is due, therefore, 
simply to its finely divided condition, and not to any peculiarity 
in form or composition. The germs floating in the air being de- 
posited or taken up again, precisely as finely-divided dust would 
be under the same conditions. 

It is not probable that the globules found in the washing water 
are the germs of the plants causing fermentation, etc. It is 
more likely that they are the partially-developed globules, having 
a magnitude many times greater than the actual germ that is 
suspended in the air and distributed through all nature. The 
cryptogamia found in their full development, and the innumerable 
globules present had doubtless been nourished and attained their 
present size by the volatile matters given off by the fermenting 
liquids in the beaker glass 7, and a portion of which must have 
been absorbed in theirpassage through the water. The true ori- 
ginal germs are without doubt contained in the sugar in the fil- 
ter, but being absolutely without nitrogeneous materials for their 
growth, even when the sugar is in solution, they remain in their 
pristine state. 

The facts and experiments related in the preceding pages con- 
stitute the substance of nearly all that is known concerning fer- 
mentation and putrefaction, the study of which could cast any 
light upon the principles involved in these decompositions, Many 
experiments and observations have of course been made, that are 
not alluded to here, but none that the author could meet with 
have been omitted, that, in his opinion, could contribute to the 
knowledge of the subject or to the support of any theory. 

Various views have been held by distinguished writers, upon 
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the causes inducing fermentation and putrefaction. The only 
theories that need occupy our attention, however, are:— 

1. The doctrine of catalysis, promulgated by Derzelius. 

2. The doctrine of atomic disturbance, promulgated by Liebig. 

And 3d. The doctrine of the agency of vital organisms in 
the forms of infusoria and cryptogamia, proposed by Schwann. 

To which may be added the influence of ozone, as suggested 
by several writers, but which may be dismissed with merely the 
remark that it can only produce effects greater in degree, but 
similar in kind to common oxygen, since the presence of oxidi- 
zable matter instantly causes its disappearance, and the oxidation 
of the substance submitted to its influence. It is, doubtless, an 
important agent in atmospherical purification, but scarcely so in 
the class of decompositions now under notice. 

The doctrine of catalysis consists in the assertion, that certain 
chemical changes are induced in bodies by the mere presence of 
other substances, these latter substances either undergoing no 
change whatever, or suffering a decomposition similar in kind to 
that of the other body present ; as, for instance, the decomposi- 
tion of peroxide of hydrogen by oxide of silver, the silver being 
reduced to the metallic state, with the formation of water and 
evolution of oxygen, both from the oxide of silver and the per- 
oxide of hydrogen. The same effect being produced by the ad- 
dition of finely divided metallic substances and by many ox- 
ides which do not suffer decomposition like oxide of  sil- 
ver. No satisfactory explanation has as yet been given of the 
cause of these peculiar changes, but there can be but little doubt 
that they are owing to the formation and subsequent decompo- 
sition of compounds, whose elements are held together by affini- 
ties so nicely balanced that the slightest cause is sufficient to dis- 
turb them. At all events, the doctrine of catalysis does not in 
any way assist us, since it merely gives a name to the phenomena, 
and substitutes a word in place of an explanation, (Gmelin.) It 
is unnecessary therefore to dwell longer upon this point. 

The theory advocated by Liebig is substantially, that a ferment, 
or substance in fermentation, has its atoms in a state of change or 
motion, and that when this ferment is placed in contact with a 
body incapable of itself of entering into decomposition, like sugar 


for instance, it absorbs oxygen and imparts its state of molecular 
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change to the sugar; those elements of the ferment being in 
motion, transmit a mechanical impulse to those of the body in 
contact with it, resulting in the disruption of the original struc- 
ture and the formation of new compounds, as alcohol and carbo- 
nic acid. This is evidently the catalytic doctrine with the ad- 
dition of the theory of a mechanical impulse to explain its mo- 
dus operandi. (Gmelin very correctly observes, that it is a mere 
assumption, the fact of a mechanical impulse communicated from 
the atoms of ferment to those of the sugar, without any demon- 
stration whatever, and that if the possibility of this transfer- 
ence of motion be granted, it should according to analogy dis- 
place the total atom of sugar and not merely a portion of its ele- 
ments. He further remarks that if mechanical disturbance 1s 
the cause of these changes, they should be, also, produced by agi- 
tation with sand or other finely divided substances; still more 
so by the decomposition, by sulphuric acid and zinc, of water in 
which sugar is dissolved, and also of the carbonated alkalies by 
acids in the same solution, in none of which cases is there the 
slightest disturbance of the atomic structure of the sugar 
(Gmelin’s Handbuch.) It may be added that the experiments of 
Schwann, Schultze, Helmholtz, and Schriéder and Yon Dusch, are 
totally irreconcilable with such a theory. 

The assumed facts upon which the doctrine of catalysis de- 
pended for its illustrations, are one by one being slowly removed 
by the advancement of science, and it will doubtless shortly be 
placed by common consent in the same category with the theo- 
ries of Phlogiston, of the transmutation of metals, and with various 
others that have uselessly occupied the minds of men in all 
ages. Thus, the action of finely divided platinum in causing the 
conversion of alcohol into acetic acid, the decomposition of al- 
cohol by sulphuric acid, into ether and water, and the fact that an 
alloy of copper, nickel and zinc is entirely soluble in diluted 
sulphuric acid (Liebig*) were placed among the most prominent 
examples of thislaw. But it has now been known for some time 
that the action of platinum black is due to its, property of 
condensing oxygen and other gases within its pores, thus in- 
creasing the affinities of oxygen for many other substances, a 


* Annales de Chim. et de Paysique, 1839. 
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process of which we do not know the rationale it is true, but the 
same may be said of nearly all chemical action. The conver- 
sion of alcohol into ether is at least as well explained by the for- 
mation and decomposition of sulphovinic acid, and certainly ac- 
quires no elucidation from the catalysis doctrine. It is within 
the last few weeks that Mohr’s* paper upon the determination 
of copper has appeared, wherein he states that copper precipi- 
tated in the pulverulent form from an acid solution by iron, is 
soluble in a dilute solution of sulphuric acid, obtaining oxygen 
from the acid; its solubility being due to the state of its fine 
division, thus entirely doing away with the value of an experi- 
ment that was dwelt upon with peculiar emphasis by Liebig, 
as illustrating the action of this theory. 

The views advocated by Schwann are much more in accordance 
with the results obtained of late by many investigators, and ex- 
plain in the most satisfactory manner many points that are 
utterly at variance with the necessary deductions from the previ- 
ous theories. In fact it may be considered as proved, that the 
principal phenomena of putrefaction and fermentation are due 
to the presence in the air of the germs of infusoria and crypto- 
gamia, which by their growth produce those changes with which 
we are familiar. The objections made by Liebig to this theory 
are as follows: 

Ist. That the yeast of beer has not the composition of actual 
fungi, but of that of gluten. 2d. That it is not explained in 
what manner these microscopic beings produce these changes. 
3d. If fermentation is produced by the growth of vegetation, it 
should not take place in a solution of pure sugar when yeast is 
added, since it contains no nitrogen or other elements essential 
to the plant. 4th. Fermentation is induced in solution of sugar 
by caseine or emulsion of almonds, without the production of ve- 
getation. 5th. In a thousand places putrefaction takes place in 
cheese, blood, urine, etc. without the production of infusoria.+ 

To these questions the following answers may be given: 

Ist. That it is unimportant whether the composition of 
the yeast plant resembles that of fungi or not, since the question 
is not whether yeast is a fungus, but whether yeast is a plant. 


* Liebig’s Annalen, bd. 97, s. 392. 
+Gmelin’s Handbuch. 
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We positively know that the yeast globule 7s a plant, possessing 
a cellular structure, consisting of an external envelope resembling 
lignin, and of an azotized internal substance. 2d. That we are 
equally ignorant of the manner in which the inorganic constitu- 
ents of the soil are converted into blooming flowers, yet, never- 
theless, this conversion does take place. 3d. That fermenta- 
tion only occurs in a solution of pure sugar when yeast zs added, 
and then only in proportion to its amount. Whenthe vitality of 
the yeast globule is exhausted, its remains serve as a soil or means 
of nourishment to a new crop of the plants, so far as they are 
capable of decomposing the structural arrangement of the dead 
globule, in the same manner that grass grows continually on the 
so called perpetual meadows, where the crop is never removed, 
but suffered to rot where it grew; but as the yeast globule is not 
entirely decomposed, the means of nourishment soon become ex- 
hausted and the growth ceases, and with it the fermentation ends. 
This view is supported by the fact, that yeast placed in a solu- 
tion containing all the elements for its growth, as in worts for in- 
stance, increases eight fold, but when in pure sugar, weighs rather 
less at the end than at the commencement of the process. 
4th. That caseine, etc. only induces fermentation when it has 
been placed in the air long enough to have the germs of these 
organisms deposited upon it, and even if exposed to the air, 
no change takes place if the air has previously been heated, 
passed through powerful chemical reagents, or filtered through 
cotton, sugar, etc. The souring of milk is an exception to this 

and requires a separate explanation. In every case excepting 
milk, globules of cryptogamia or infusoria have been found. 
oth. Is sufficiently answered by the above remarks. 

After a careful consideration of the various facts connected with 
this subject, the author is of opinion that these phenomena should 
be distributed into three classes ; the action in each being dis- 
tinct in its causes and manifestations. These are, Ist, erema- 
causis ; restricting this term to those decompositions that are 
produced simply by oxidation without the presence of any sub- 
stance, either organic or vital, other than those immediately 
concerned in the decomposition. The oxidation of oil, the rot- 
ting of wood under certain conditions, the formation of acetic 
acid from alcohol by means of platinum sponge, and many other 
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instances, precisely similar in the principles involved to the 
rusting of a metal, or the slow oxidation of phosphorus, re- 
quire no other explanation than is needed in all chemical pro- 
cesses. 
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organic substance, in which they exist less firmly united than in 
water; the nascent combinations probably having the power to 
assimilate again the water from the medium present, either as 
water or its elements, thus furnishing the products of fermenta- 
tion. This may be one reason why fermentation ceases with 
the absence of water. 

Our knowledge of the subject is too insufficient to enable us, 
in all cases, to decide to which class certain decompositions 
belong, or whether, in some instances, all three of the above 
processes may not simultaneously exist. Thus, the souring of 
milk, when boiled and exposed to filtered air, may depend either 
upon the caseine existing in it, in a state similar to that of gluten 
in malted grain, only needing the absorption of oxygen to render 
it active, or from fresh milk containing germs, which like those of 
the Oidium aurantiacum, require a heat above the boiling point to 
destroy. 

It is sometimes objected to this theory of vital action, 
that the existence of these germs in the air is neither proved nor 
probable, since it is unlikely that the air should contain such 
vast quantities as must be present if diffused in the manner in- 
dicated. ‘To this it may be answered, that certain organic sub- 
stances invariably are found covered with the same forms of 
mould and containing the same infusoria, when exposed for but 
a short time to the air; and since the doctrine of spontaneous 
generation has been proved, as Carpenter states, to be « without 
any claim whatever to be received as even a possible hypothesis, ’ 
it must follow that all air holds in suspension the germs of these 
cryptogamia and infusoria, and if this is admitted the rest cannot 
be rejected. «+ John Marshall has detected the sporules of Uredo 
segetis near the apex of every grain, even in very fine samples 
of wheat, and which only wanted the influence of a cold and wet 
season, producing unhealthy action in the part, to develope them- 
selves.’’* Carpenter further states, that «it is well remarked by 
Fries on this point, that the sporules are in such vast numbers, 
(in a single individual of Reticularia maxima he has estimated 
that 10 millions must be present,) are so subtle, (being invisible 
to the naked eye, except when collected in masses and appearing 
as a thin smoke, when diffused in vast multitudes through the air, ) 


* Carpenter’s General Physiology. 
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are so light, (being raised perhaps by evaporation into the air, 
and are dispered in so many ways by winds, insects, elasticity, 
etc.,) that it is dificult to conceive a place from which they can 
be excluded,” 

In conclusion, the author earnestly calls the attention of Phy- 
sicians especially to this subject, believing that it is only by the 
study of the phenomena of putrefaction, and by closely watching 
the varied appearances presented in the dissolution of organic 
remains, that the mystery and ignorance that now attend upon 
the causes of malaria, miasmatic and contagious influences, can 
ever be dissipated, and man placed in a position to grapple with 
what has ever been the scourge of his race. 


Philadelphia, April 16th, 1855. 


On Quinoidine inthe Treatment of Intermittent Fever. 


By J. DaCosta, M. D. 


Amongst the preparations of bark that have occasionally been 
used for the cure of intermittent fever, we find quinoidine, or the 
so-called ««amorphous quinia”’ mentioned.* Yet, although the price 
of this article is considerably less than that of the favored salts 
of its twin-alkaloid, quinia, it has met with but little medical no- 
tice or employ; the publication, therefore, of upwards of fifty 
cases treated successfully with quinoidine, may prove, the writer 
hopes, not uninteresting nor valueless to some of the readers of 
this journal. 

Chinoidinia, or “ quinoidine,’’ was first brought into notice by 
the supposed discovery of Sertiirner of a new alkaloid, obtained 
by treating acidulous extracts of cinchona bark by alkalies. This 
alkaloid he found associated with quinia and cinchonia, and he 
procured itin large quantities from the resinous substance re- 
maining after the crystallization of sulphate of quinia, which 


* To guard against error, it may be well to state that quinoidine is an 
entirely different substance from the quinidine, the sulphate of which 
has been recently discovered to possess antiperiodie properties. (See 
Med. Examiner, Vol. x.) 
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mass itself had previously been employed as an antiperiodic in 
this city, under the name of «extract of quinine.” (See U. 8. 
Dispensatory, 10th edition, p. 1171.) 

Several chemists, induced by Sertiirner’s description of the new 
alkaloid, endeavored to procure it in its isolated state, as he 
stated he had done, but they were not successful; and the 
opinion, strengthened by the experiments of MM. Delondre, 
Henry and Geiger, soon gained ground, that the supposed new 
alkaloid discovered in the mother liquor after the crystallization 
of sulphate of quinia, was in reality quinia and cinchonia, in union 
with a resinous substance, which impeded their crystallization. 
Liebig,* who analyzed several samples of quinoidine, found a 
considerable proportion of it to possess the chemical characters 
of a true organic base, and to have the same atomic weight and 
composition as ordinary quinine, to which he conceived it to bear 
the same relation that uncrystalline sugar does to crystalline. 
The resinous alkaloid obtained by evaporating an ethereal 
solution of. the flakes, (precipitated from an acid solution 
by ammonia, and alkaline carbonates,) he termed, therefore, 
‘camorphous quinia,’ and this view of the nature of quinoidine 
seemed to be confirmed by the statement of Winkler, that ordi- 
nary quinia may be rendered amorphous by the action of acids, 
and by the experiments of Roder, (Chem. Gaz., 1848), who ob- 
tained from the amorphous quinia, quinia in a crystalline 
state. Shortly after the publication of Liebig’s analysis, a patent, 
probably through his influence, was granted to Mr. Bullock, of 
London, for the manufacture of the «« amorphous quinia,” or this 
new extract from the quinoidine. The process, however, by 
which the latter was thus entirely deprived of the resin, and 
reduced to ‘amorphous quinia,” rendered this an extremely ex- 
pensive preparation, nor was it found to differ from the ordinary 
quinoidine of commerce, except in its being more highly purified.; 
Later analyses than those of Liebig have tended to confirm the 
fact that quinoidine is in reality the amorphous alkaloid quinia, 
In union with a resinous substance, and capable of forming salts 
and acids; yet there are some chemists who consider it to be a 


* London Lancet, May 23, 1846. 
+ See Mr, Redwood’s paper, Pharmaceutical Journal, vol. vi. p. 131. 
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compound of quinia, cinchonia, and quinidia, and others again 
who still regard its true composition as unascertained.* 

(Juinoidine sufficiently pure for medicinal purposes, is prepared 
in this’city by several eminent chemists, (especially, we believe, 
by Messrs. Powers & Weightman,) by precipitation, by means of 
alkalies, from the acidulous solution of the residue left after the 
crystallization of the sulphate of quinia. The precipitate thus 
formed is dissolved in alcohol, and from this solution, subse- 
quently, the quinoidine is obtained. The amount of this alka- 
loid furnished by different barks varies. Thus, the red bark, 
which contains less quinia than the Calisaya, yields a larger amount 
of quinoidine. Mr. Weightman recently informed the writer 
that the ordinary Calisaya bark furnishes, in proportion to every 
100 parts of quinia, only about 10 to 20 of quinoidine, while the 
New Granada barks yield in proportion to the quinine they con- 
tain, about 40 per cent. of the quinoidine. 

Quinoidine, when pure, is soluble in alcohol and sulphuric acid, 
from whichit may again be precipitated without loss of weight. Its 
color is that of an ordinary extract; it is almost entirely devoid 
of taste. It has been occasionally medicinally employed, espe- 
cially in some parts of Continental Europe, and enjoyed a 
high reputation as an antiperiodic in an epidemic that occurred 
near Berlin, (see London Lancet, 1846,) so much so, that the pea- 
sants came from fifty miles distant to procure certain “‘ fever 
drops,” which consisted of the medicine in question dissolved in sul- 
phuric acid. In this country quinoidine, owing, perhaps, to its lia- 
bility to be adulterated, has been but little employed, excepting 
by the venders of quack medicines, whose nostrums, in many in- 
stances, owe their efficacy to the quinoidine they contain. 

The therapeutical effect of quinoidine, as far as the writer 

of the ordinary sul- 


has observed them, are very nearly those 

phate of quinia. In doses two thirds larger than those of the 
latter, he succeeded perfectly in checking intermittent fever; 
but it was never noted to give rise to the headache, nor the ring- 
ing and buzzing in the ears, nor to the sickness at the stomach, 
which so frequently attend the ad ainistration of the suipuate 


of quinia, or of the other ordinary preparations of bark. It was 


*Thid, vol. xi. 1850. 
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sometimes given in doses of 40 grains, without the slightest in- 
convenience to the patient resulting from it, and in no case, with 
the exception of one subjoined below (see case 32,) did it fail in 
checking the periodical returns of the paroxysms. In a 
few instances, indeed, it proved successful when sulphate of 
quinia had been previously administered without result. As a 
tonic, itseems to possess the same advantages as any of the other 
preparations of bark. Age does not constitute an objection to 
its use, for it was employed with equal advantage in the very 
young and the very old.* 

The patients for whom quinoidine was prescribed, were 
mostly Irish of the lower classes, who applied for advice 
to the Moyamensing House of Industry. In many, the inter- 
mittent fever had lasted for some length of time; it was 
mostly of the quotidian type. No cathartic was ordered pre- 
vious to the administration of the medicine, which was given in 
pills of two grains each, or else dissolved in dilute aromatic sul- 
phuric acid. The average dose required to arrest the chill in 
an adult seemed to be about 20 grains, six grains of which were, 
as a general rule, ordered shortly before the expected paroxysm, 
whilst the rest was taken during the intermission. If the bowels 
were constipated, a little of the extract of colycinth was 
with advantage joined to the quinoidine. After the chills were 
checked, the remedy was in some cases continued, in smaller 
doses ; yet as patients, when relieved, are not always willing to 
return to a public institution, it was sometimes impossible to per- 
severe with the treatment, and the disease then generally reap- 
peared after the lapse of a week or two. No other medicine was 
administered in any of the cases noted, unless specially stated in 
the subjoined table. 


* In proof of the efficacy of this medicine, the writer is happy to be able 
to add the testimony of one of the gentlemen connected with the chemical 
works of Messrs. Powers & Weightman on the falls of the Schuylkill. He 
informed him, that in all the cases of intermittent fever which occur there 
among the workmen and their families, quinoidine had been used with 
perfect success, and that the effect was always permanent, which could 
be easily ascertained, as most of them were under his daily inspection. 


The medicine was even deemed more efficacious than the other preparations 
of bark. 


























Name, 


1Benjamin Noble 


2)William Young 


3.William Auscher 
4W. Hall 


5 Harriet Keller 
6 Jobn Nesbit 


7 Eliza Doheny 

8 John Finley 
9Isaac Burns 

10 Augustus Henry 
11 Charles Gowin 
12T. Erny 

13 Barnet Henely 


14 Margaret Vaughen 


15\W. Thompson 
16 William Bacon 
17 Louisa Thompson 


18 Benjamin Buchner 


19 Patrick McElham 
20 Patrick Smith 
21M. Gibson 

22 Michael Brown 


25 Edward Coroll 


24 John Cushen 


25 John McCarty 


26'Thomas Heley 


| 


Age Type of Fever, Date when 
| first seen. 


14 quotidian Sept. 6 
38 tertian - 
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38 quotidian ‘f 18 


29 tertian ‘“ 18 
| 

15quotidian ‘* 18 

27 tertian ss 619 
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20 quotidian) ‘* 12 
l7tertian | * 12 
28tertian | “ 13 

| | 
23 tertian |“ 13 
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23 quotidian, “ 11 
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dicine which;  peturn of 
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chill. 
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REMARKS. 


no return of chill since. 

Had a slight chill on 
20th, for which 20 grs. 
were given. March Ist. 
saw him with intermit- 
tent fever. which he had 
contracted from fresh 
exposure; yielded again 
to 20 grs. of quinoidine. 


The first paroxysm 
was modified, but not 
entirely arrested by 20 
ers..as he hadachillon 
the 22d ; prescription re- 
peated: noreturn since. 


Disease of long stand- 
ing; 50 grs. arrested 
paroxysm on expected 
al iy. Slight chill a few 
days afterwards; twenty 
grs. administered, since 
which time no return, 


Pills of quinoidine 
were given asa tonic 
for some time after chil! 
was arrested. 


In him the disease had 
been of long duration; 
he had previously taken 
sulphate of quinia. 


The chills returned 
subsequently several 
times at intervals of two 
weeks, but always yield- 
ed to 20 grs. of quinoi- 
dine. Since 29th ofJan. 
be has taken quinoidine 
grs.2t.d.asatonic. No 
return of chill since. 

This patient had, on 
‘the Ilth, before I saw 
him. taken 20 grs. of qui- 
moidine, which had not 
‘arrested the chill. 
| Medicine was repeated 
on the 15th; no return. 


. | 
Noy. 18| OnNoy. 1ith he hada 


, None. 


slicht chill. for which he 
‘took 20 grs. more of qui- 
amas Fo Since that time 
ino return. 


} 
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<8 Jane Ann Kennedy 


29 Daniel Mack 
3” Ann Cumming 


31 Ann bj 


33 Eliza Holloway 
34 John Eige 
35 John Kelly 
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Name. 
3¢ Edward Hart 


37 Edward Heinson 
38 William Young 


y 39 D. Smith 
40 Will. Fitzger 
: 4, James Wilson 
42 John Dodd 
43 Robert Wyley 
44 Thomas Dougherty 


45 Michael Dougherty 
46 Patrick Mullish 

47 Francis Jordan 

48 Mary Hagan 


'f 


49Sarah Hagan 


50 Mary Argus 


51M. Murphy 


52 Susan Hoggarty 
53 Mario! Brooks 
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Ace Typeof Fever, Date when 
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Jan. f 
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24 quotidian ee 295 
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S39quotidian * 3 
25 tertian 3 
41 tertian ‘ 693 
25 quotidian March 2 
ll quotidian ‘* 7 
39 tertian os J 
16 quotidian * 10 


double 


90 quo- ] 
tidian ( 


24 quotidian 73 ] 


10 quotidian ¢ 
21 tertian sé 


~ 09 
tw wt 


Qn 


siCipe 


AJ08e Of Die 
which 


arresie: 
chil 


JU grs. 


sé 


ee 


ce 


“ce 


‘ 


QVuinoidine in the treatment of Intermittent Fever. 


Return cf 
11S ase 


None 


None. 


Mar. 13 


-* 
** 


Mar. 20 


REMARES 


Intermittent fever 


bad lasted sine August. 


Dose was then repext- 


ed; no return «ince. 


Dose repeated 


Sth of March: 


n the 
mo return 


for a short 
not prevent their recur- 
ence; 50 grs. of quine 

dine arrested the ch 

on the Yth of March. and 
prevented the paroxysin 
until the .=th. She has 
peen since continuing 
juipoiaine. and bus bad 


is yet no return of the 


i) ore, were repr ted 
on the l3th and 14th 
yet chill s every day un 
til l7t From that time 
no chill; medicine has 
been continued. 


The disease in this in- 
stance Was of 6 months’ 
standing: 40 grs. arrest- 
ed the chill on the 10th; 
medicine since econtinu- 
ed; no return of chills. 


Commenced as quoti- 
lian in August: for the 
last 2 months assumed 
the tertian type. Quinia 
had been taken repeat- 
edly. (although not in 
large doses) without pre- 
iucing much effect. Had 
a slight chill on the 23d; 
juinoidine has been con- 
tinued in smaller doses 
since; no return of dis. 
ease up to April 17th. 


The writer might add notes of several more patients who were 





! treated by quinoidine with equal success; he judges, however, 
the publication of the above cases to be sufficient to prove the 
efficacy of the remedy. Of the 53 cases cited, in many of whom 
the disease was of long standing, the chills were arrested in 49 
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cases by the first administration of the medicine; only 4 re- 
quired a repetition of the dose. In 10 cases the disease returned, 
which, although it may seem a large proportion of relapses, is 
not in reality so, when we consider the well known tendency of 
intermittent fever to return, and the fact that, in many of the 
cases, no medicine, for reasons above stated, was given after the 
first arrest of the chill. In conclusion, the writer can state as 
his honest belief, that quinoidine possesses antiperiodic qualities 
which, if not superior, are certainly not inferior to the sul- 
phate of quinia or cinchonia, whilst he thinks it preferable to 
these, from the absence of bitter taste, from its being less liable 
to affect the head or the stomach of the patient, and from its 
comparatively low price.* 





Mortality of Philadelphia for January, February and March, 
1855; collated from the Record at the Health Office. By 
WILSON JEWELL, M.D. 


The number of deaths in our city for the 1st quarter of the 
present year, 1855, embracing the months of January, February 
and March, amount to 2,526, a fraction less than for the same 
period of last year. This number furnishes an average of 27} 
deaths per day for 92 days.+ 

The mortality ascribed to diseases alone, as shown by the 
record at the Health Office, is 2076. Hence, 450 of the deaths 
are charged to Still-Born, External Causes, Old Age, Debility 
and Unknown. 

From the male sex the deaths reached 1318; while from the 
female sex they were only 1208; showing an excess in the for- 
mer, equivalent to 4-35 per cent. 

In the deaths from External Causes, the excess amongst males 
amounts to 37-25 per cent.; attributable, no doubt, to their 
greater exposure than the other sex. 

From diseases of the Nervous System, the excess of deaths is 
also on the side of the males, and is equal to 14-28 per cent. 

It will be observed, that 1030 of the deaths, exclusive of Still- 
Born, or 43-02 per cent., took place within the 5th year of life; 
and that 1240, or 51-79 per cent., occurred within the 20th year. 


*About one-seventh of the price of the sulphate of quinia. 
t The quarter includes the two last days of December, 1854. 
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As in former years so in this, the infant mortality bears a far 
less per centage to the whole number of deaths during the winter 
than in the summer and autumnal months. 

The prevalent diseases during the quarter have been those of 
the phlegmasia, involving principally the respiratory organs, 
which constitute 35.79 per cent. of all the deaths from accredited 
diseases, and also those of the nervous system, which amount to 
22.25 per cent. 

Under these two classifications of deaths, we note that Con- 
sumption of the Lungs furnish 377, or 18-15 per cent. of the 
deaths from diseases alone. Inflammation of the Lungs, 174; 
Inflammation of the Bronchi, 89 ; Convulsions, 131 ; Dropsy of 
the Brain, 78; Inflammation of the Drain, 73; Congestion of 
the Brain, 44. 

Among some of the exanthemata, the deaths have been lighter 
than last year in similar months. Those from Scarlet Fever 
have fallen off 48-61 per cent., and from measles one-half. The 
deaths from Small Pox and Varioloid, on the other hand, have 
increased 66-05 per cent. 

The deaths from Croup have been 5 per cent. less than for the 
same quarter of last year. 

The deaths from Old Age number 55, equal to one in 43 of 
all the deaths, exclusive of Still-born, or 1-52 per cent. 

From the Blockley Almshouse there were 254 deaths, or 9.24 
per cent. of the whole mortality for the quarter. The black popu- 
lation contributed 140, or 5-54 per cent. to the bill of mortality. 

TABLE NO. J. 


Deaths for the first quarter of 1855 classified, 
Male. | Female. | 





Jan. Feb. Mar. J.; F.; M.' J.) F.; M.: Total. 





et ee 





1 Endemic & Contagious diseases 








Zymotic or Epidemic 120 135 134 69 61 72 51, 74 62 389 

2 Uncertain or general seat, | | Ftd 
Sporadic diseases 112 108 103) 53, 51 49, 59 57) 54 323 
3 Nervous system 150 140 172) 77 74113 73 66) 59 462 
4 Organs of Respiration 252, 220 271131117129 121 103,142 743 
5  € — Cireulation 30, 20) 27| 14, 13 18| 16) 7| 9, 77 
6 Digestive organs 46} 41, 51\ 23) 19 21, 23 22, 30, 138 
7 Urinary = ** 4 22 2 2 | | F 
8 Organs of Generation ' 1 g S | } 11; 9 8 2 
RE. Locomotion -etegsnphniitpihssia? 
10 Integumentary system , 3 } 1 | i By 3 
11 Old age } 14, 15) 26 6) 613) 8 913 55 
12 External causes | 44) 24) 34) 32, 17 21) 12, 7/ 13, 102 
Still Born | 52) 36) 44) 31/ 16 30) 21 20 14) 132 
Unknown 22; 18 17 10 12) 12) 12 6 5 «57 
$66 768 892 450,387,481 416 381 411) 2526 
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Cholera Asphyxia 

«infantum 
Croup 
Diarrhea 
Dysentery 
Erysipelas 
Fever, 

‘¢  Bilious 
‘<* Continued 
ss Intermit. 
‘¢ Puerperal 
« Remittent 
<¢ Scarlet 

ss ‘Typhoid 
‘<¢ Typhus 
Hooping Cough 
Measles 
Small Pox 
Syphilis 
Varioloid 


2. Uncertain or General Seat—Sporadic Diseases. 


Abscess 

‘©  Psoas 
Cancer 

ss Breast 

Carcinoma 
Cyanosis 
Debility 
Dropsy 
Fungus Antrum 

‘© Hematodes 
Gangrene 

6< of Arm 
Gout 
Hemorrhage 
Inanition 
Inflammation 

“6 throat 

“6 parotid glands 
Malformation 
Marasmus 
Mortification 
Schirrhus 
Scrofula 
Tabes Mesenterica 
Ulceration of Throat 


TABLE NO. 2. 


1. Endemic and Contagious Diseases—Zymotic or Epidemr. 


| Under 1 yr. 


| Male. 


ay | Female. 
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20 to 30. 
30 to 40. 
40 to 50. 
50 to 60. 
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3. Nervous Diseases. 
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Cancer of Bowels 
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5. Organs of Circulation. 
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Diabetes 
Disease of Bladder 
< Kidneys 
Dysuria 
Inflammation Bladder 
- Kidneys 


Cancer of Uterus 
Child-bed, 
Convulsions, puerperal 
Disease of Ovaries 

“< Uterus 
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Ulceration sé 
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12. External Causes. 
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Exposure 2) 1) | 1 | 2 
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Intemperance 3 | | | 3) 1 
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Deaths for the First Quarter of 1855, at fifteen distinct periods of life. 


Jnder 1 year, ° ‘ ‘ ° : 555 
1 to2 ; : , : : , 249 
2to 5 , ‘ ; : ‘ 226 
5 to LO ; ° ‘ ° ° : 91 

l0to15. ‘ , ; ° ‘ 44. 
15 to 20 , ; ° : ; ‘ 75 


20 to 30.—. ‘ ; : — Bis 
30 to 40 . ; ; , 4 . 230 
40 to 50 " ; . . ‘ 141 
50 to 60 , ‘ ‘ : . , 120 
60 to 70 ‘ ° ‘ ' , ¥ 150 
70 to 80 . ; , ; , 114 


80 to 90 F : . ; 9 ‘ 54 
90 to 100 s ; r : ; ; 19 
100 to 110 =, ‘ ; ° . ° 0 
2304 

Still Born P ‘ . . » . 132 
Total, 2526 


Included within the above table, were 234 from the Blockley Alms 


‘House; 140 Blacks, and 18 from the country, as follows: 


January. February. March. ‘Total. 
Almshouse, ; ‘ 72 B6 76 234 
Se ee oer ee 36 59 140 
Country, . ‘ 5 6 8 19 


Total, 393 
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BIBLIOGRAPHICAL NOTICES. 


Report of the Sanitary Commission on the Epidemic Yellow 
Fever of 1853 ; published by authority of the City Council of 
New Orleans, By KE. H. Barton M. D., and by Drs. Ax- 
TON, McNEILL, RIDDELL and Srmonps. New Orleans, 1854, 
pp. 542. 

If the calamitous invasion of the pestilence of 1853, had 
produced no better ultimate effect upon the sanitary fortunes of 
the Crescent City than the development of this voluminous and 
most elaborate report, there would be reason for material conso- 
lation in the vitally important lesson it thus teaches for the future 
in regard to the etiology and prophylaxis, or rather aggravation 
and modification, of the dreaded epidemic. 

We have been greatly interested in the copious details and va- 
rious practical suggestions of Dr. Barton and his colleagues, and 
can safely recommend their manifesto to the attention of all 
who take interest in the study of public hygiene, as well as 
to all investigators of the course of the present epidemic 
scourges of the world. The growing extent and popularity 
of these sanitary inquests afford gratifying evidence of a far 
more enlightened appreciation of the benefit of hygienic regu- 
lations than formerly prevailed in the councils of the nation and 
among the people generally ; and we are so fully convinced of 
the value of the feeling thus awakened, that we are anxious 
to encourage, in every proper way, a work that is so well 
calculated to make a good impression as the one before us. There 
is much striking evidence collected in its pages; and the prac- 
tical conclusions are so freely and forcibly presented, notwith- 
standing a little very natural extravagance, that we earnestly 
hope it may exert a lasting influence, not only upon the commu- 
nity to whom it was addressed, but upon their more favored 
neighbors in other portions of this continent. In fact much 
that is stigmatized and recommended in relation to yellow fever 
in the South will equally well apply to the cholera and other 
malignant diseases in any portion of the country, and may 
hence be profitably pondered over in all quarters of the land. 
We have no space or time to spend upon a regular review 
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of the series of reports and other documents contained within 
the volume. <A brief account of some portions of its matter 
must answer our purpose of introducing their general scope 
and meaning to the reader. 

A sanitary commission appointed by the authorities of New 
Orleans was directed— 

“1st.—To inquire into the origin and mode of transmission or pro- 
pagation of the late epidemic yellow f fever. 

‘‘2d.—To inquire into the subject of sewerage and common drains, 
their adaptability to the situation of our city, and their influence on 
health. 

* 3d.—To inquire into the subject of quarantine, its uses and appli- 
cability here, and its influence in protecting the city from epidemic and 
contagious maladies, and 

“ 4th.—To make a thorough examination into the sanitary condition 
of the city, into all causes influencing it, in present and previous years, 
and to suggest the requisite saniti ry measures to remove or prevent 
them, and into the causes of yellow fever in ports and other localities 
having intercourse with New Orleans. 

‘The Commission immediately organized and proceeded with due 
diligence to the fulfilment of the important task confided toit. It is- 
sued circulars embracing all the points for examination, and distributed 
them among the me dical faculty and citizens here and the adjoining 
States, and to every quarter of the yellow fever region, whence infer- 
mation could be expected to enlighten its juc dgment on the subjects to 
be considered. It sat as a Court of Inquiry in this city daily for about 
three months, eliciting and inviting information from every accessible 
source. 

“ When this field had been sufficieutly explored, d it deputed its varl- 
ous members to visit different parts of this and the adjoining States 
where the epidemic had existed, to institute inquiries upon like matters 
and report upon them. One member was sent to visit the various 


Eastern cities, to obtain information of their sanitary condition, ordi- 
nances and us: ges. He was likewise instructed to visit Washington, to 
apply LO the Government of the United States for aid in Obtaining 
through our Dipl atic and Consular agencies throug Lout the yellow 
fever zone, whatever information our circulars called f or, or that would 


) 
advance the cause we were engage .d in.’’ 


The result of the extended investigation, thus provided for, 
appears in a large amount of printed testimony furnished by a 
considerable number of intelligent medical Palercagh and 
other observers in different places; several series of valuable 
maps and charts and meteorological tables prepared by Dr. 


Barton ; a speci ial report by Drs. Axton and MeNeill on the first 


subject ofa inquiry ; another by Dr. J. L. Riddell on the second 
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subject ; another by Dr. J. O. Simonds on the third; and lastly, 
a general report on the whole subject by the chairman, Dr. Bar- 
ton, under the fourth head of the category given. 

The first subsidiary report is well written and clearly drawn 
up. ‘The conclusions are, that the fever had a local origin and 
was not contagious. 

The report of Dr. Riddell is a capital one in every respect. 
Brief, clear and comprehensive, elegant in style and arrange- 
ment, and accompanied with engraved illustrations, it strikes us 
as especially useful in its suggestions for the immediate and 
thorough cleansing and drainage of the city. 

The last of these minor reports—that upon the quarantine 
by Dr. Simonds—although well arranged and written, is not as 
full and perhaps not as conclusive as it might have been, had not 
the unfortunate impairment of his vision prevented him from en- 
gaging in the more extended reading and examination of the testi- 
mony indispensable to a full discussion of so embarassing a ques- 
tion. He would seem to be behind the age in adhering to the 
quarantine—at least the committee, for they are unanimous, are 
in this matter not in accordance with the the tendency of British 
and French experience and with a prevalent feeling in America 
against the quarantine as usually enforced. We are inclined to 
agree with the reporter in this view, although we cannot stop to 
argue in its favor. There can be hardly any dispute as to the 
propriety of the exclusion of any vessel suspected of impurity 
during the.season of « epidemic liability ; and at all events, if there 
bea reasonable doubt in regard to the safety of admitting what 
may become the origin or source of mischief, it is no more than 
fair to give the inhabitants of each city the benefit of that doubt. 
The real inquiry seems to us to concern rather the nature and 
extent of the quarantine in each case, than the quarantine itself. 
The only question in which we discover any difference of opinion 
among the members of the committee, is that of the local 
origin of the fever. Dr. Barton asserts the domestic origin to 
have been incontestably established, but Drs. Rid bay and Si- 
monds deny the certainty alleged by Dr. Barton, and prefer re- 
maining, like many other e qually respectabl igi eet oan unset- 
tled in their views. | 

The report of Dr. Barton, with its accompanying maps, charts, 
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hygrometrical and other meteorological tables, occupies, as it 
should, by far the lion’s share of the whole production. It is a 
monument of painstaking industry, abounding in zealous discussion 
and explanation of his ideas respecting the origin and causes of yel- 
low fever and the best mode of counteracting them. The two grand 
principles, the exposition of which he values above all others in 
his confession of sanitary faith, we may give in his own words: 

‘““The one is that yellow fever is and always has been, here and else- 
where, a preventable disease, and 

“The other is, that the presence of two general hygienic conditions 
are absolutely indispensable to the origination and transmission of the 
disease—the one of them, atmospheric—the other terrene. These must 
meet in combination, or there will be no result. The absence of one, as 
to this disease, is as the absence of both, and as one of these conditions 
is almost wholly within the control of man and the other partially so, 
it must follow that his power extends to its prevention and expulsion. 

‘‘ These two principles constitute the bases of all the preventive and 
remedial measures with which the Report closes, and which were spe- 
cially devised for practical execution through the ministrations of the 
city authorities.” 

We would be glad to be able to notice, to some extent at least, 
the table in which he has presented what he calls the «Climatic 
or meteorological elements of Cholera and Yellow Fever at New 
Orleans ”’ in different years. The deductions from this table are 
among the most interesting peculiarities of the whole report. 
Although they may afford no decisive information with the present 
data, they are certainly very hopeful indications of an extensive 
and yet unexplored field. 

The conclusions of Dr. Barton are substantially the same as 
those of the British General Board of Health, which he quotes 
in full, with the strongest expression of approval. We could 
not, if it were desirable, repeat those conclusions here, or 
examine them in detail. Suffice it to say that yellow fever is 
local in its origin; that the conditions which influence its localli- 
zation are known, definite, to a great extent removable, and very 
much the same as those of cholera, and all other epidemic 
diseases ; that it becomes more rare, more mild, or disappears, 
in proportion as the local causes are abated or removed, and that, 
consequently, the means of protection are not quarantine re- 
strictions and cordons, but sanitary works and operations, 
having for their objects the removal of the sources of disease, 
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or the removal of the population from exposure within the in- 
fected districts to the operation of those sources. 

No resident of New Orleans, or indeed of any other city of 
our Union, could candidly examine the exposition of Dr. 
Barton without instruction; and we do hope, for the sake 
of the common weal, thatit may be carefully and widely studied, in 
the North as well as in the South. There are many hints to be 
found in it which would be well worth attending to in places north 
of Mason & Dixon’s line, no less than in the warmer regions of 
our more exposed neighbors. 

It was intended for the public at large, and is therefore ad- 
dressed to the nation instead of the profession; and should it 
meet with but a small share of the consideration to which it is 
entitled, the people of New Orleans cannot fail sooner or later 
to derive a lasting and inestimable benefit. 

Strongly impressed with this feeling as, notwithstanding the 
rather discouraging bulk of the report, an attentive perusal of 
Dr. Barton’s representations has rendered us, we find with great 
regret that the Reporter has encountered the most bitter and un- 
reasonable opposition, in the pages of a New Orleans medical 
journal, and from a fellow practitioner—the very last source 
from which such an offering of professional beneficence ought 
ever to have been assailed. The whole spirit, style, and ten- 
dency of this home-made critique are such as to deprive it of 
any power, except a reactionary one in favor of the object of 
attack. We lament its appearance, however, as creditable to 
the profession of the country, and especially of the afflicted 
city itself, in which so much has been done, both at the 
risk and sacrifice of life and health, by the members of that pro- 
fession, in support of a well earned reputation for devotion to 
the best interests of science and humanity. Itis a great pity 
that any one occupying the responsible position of 'a journalist 
should allow his private animosity so far to get the better of his 
sense of propriety and justice, as to betray him into the gratui- 
tous personal abuse of an unoffending scientific neighbor, and, 
through this neighbor, of the municipal authorities under whom 
he was called upon to engage in a public duty of the highest 
importance and respectability. 
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On the Construction, Organization and General Arrangements 
of the Hospitals for the Insane. By Tuomas 8. KinkeRipe, 
M.D. 

Report of the Pennsylvania Hospital for the Insane, for the year 
1854. By Tuomas S. Kirkeripe, M.D. 


Annual Report of the Trustees and Superintendents of the State 
Lunatic Hospital of Pennsylvania, for 1854. 


We would be sorry should our interest in the subject treated 
of in the works which we prefix, be estimated by the length of 
our remarks. In truth, there is no topic on which we would more 
willingly dwell; but time and space permit us only to say that 
«Kirkbride on Hospitals for the Insane” exhausts the theme, 
and both reports are replete with instructive information on the 
nature and treatment of Insanity. 


THE MEDICAL EXAMINER, 


a ee 


PHILADELPHIA, MAY, 1855. 
A BIL For THE ESTABLISHMENT OF A BOARD OF MEDICAL CENSORS 


has lately been introduced into the Legislature of Pennsylvania. It 
contains a number of objectionable features, with which we think the 
proiession throughout the State should be made acquainted. The bill 
provides for the establishment of a Board of Three Censors, to be ap- 


. P as 1 | - te - j ‘ 7 7 re c . e a = “ . ahla } ik ] 
pointed by the Governor, (and eee lb1S presumanhie, ilkely to 


politicians, ) who are to itinerate thre ug rhout the State, with auth rity to 
summon before them all practitioners ‘of medicine, with a view to ex- 
amination as $e EEN Without a certificate from this Board 
no practitioner is hereafter to be allowed recourse at law to recover the 
amount of a bill for professional services, and a tax of twenty-five dollars 
is exacted for the ce rtificate, which is to be available only for one year. 
An annual re-examination as to in 1provemc nt in qua ilifications is also 
provided for by the bill, with an annual tax for certificate of jive dollars. 


It is ee possible, we trust, that so outrageous an interference 


with the rights of the profession in this Commonwealth can receive 
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legislative sanction ; but it will be well if those of our readers whose 
interests are affected by the scheme, will exert their influence to oppose 
it. 





MEDICAL NEWS. 
AMERICAN MEDICAL ASSOCIATION. 


The Association will commence its session in the Musical Fund 
Hall, Locust above Eighth, on Tuesday, May Ist, at 1] A. M. 

The Committee on Registration will attend at the Hall of the 
College of Physicians, in Spruce above 8th, on Saturday, April 28th, 
between 11 and 2 o’clock in the morning z, and at 4 o'clock and 7 in the 
afternoon, and on Monday, fr ? 11 till2, P. M., and from 4 till 10, 
P. M., and at the Musical Fun 1 Hall, at 8 ‘& M. on Tuesday, to regis- 
ter city delegates and any others who may present enelene. It is to 
be hoped that this early opportunity will be taken advantage of by 
the city delegati m as much delay and trouble will be thereby AW ided. 

Arranger ments by which delegates will pass to and from Philad Iphia 
at half price, on presentation of the ir credentials, have been siside with 
the following Railroad Companies: Pennsylvania Railroad from Pitts- 
burgh to Philadelphia; Baltimore and Philadelphia Railroad, from 
Baltimore to *hiladel phia ; Baltimore and Ohio Railroad, from W heeling 
to Baltimore; Petersburg and Roanoke Railroad, in Virginia; and the 
chain of roads from Elmira to Philadelphia. 

A table of Urinary Deposits, with their Microscopical and Chemical 
Tests, has been sent us. It is a complete map, as it were, of urinary 
affections, which must have given its author, Dr. John King, of Cin- 
cinnati, much trouble to put together. We regard it asa very useful 
paper, particularly to the young student. 


5 

Dr. Horace Green has retired from the Chair of Practice in the New 
York Medical Collese. Dr. Henry G. Cox has been elected his successor. 

MEDICAL Socre TY OF 1 HE — ATE oF PENNSYLVANIA.—The Annual 
Session of the Soe iety will be held in Hollidaysburg on the last W ednes- 
day (50th) of Ly, “ee 10 oe! eg in the forenoon. 

T he ite of ¢t ral County Societies will please forward 


the lists of delegates to girs r of the Secretaries. 
D. Francis Conpig, Philadelphia, 

HENRY CARPENTER, Lancaster, 
Secretart de 


Nore.—Our attention having been directed to p. 205 of our last 


number, where it is stated that a sponge “‘ dropped into the windpipe of 


& mau shen se larynx Dr. Peaslee was cauterizing,” we take pleasure In 
coriecting a slight but most unintents ynal error contained in those words 
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into his windpipe, and had tracheotomy performed for its extraction. 
The poor man died of hemorrhage into the trachea.”” (Watson, p. 19.) 
The operators were Drs. Crosby and Peaslee. 


RECORD O,F MEDICAL SCIENCE. 





As our limits do not permit us to copy as many of the pa- 
pers published in other Journals as we could wish, we shall 
occasionally take the opportunity of laying a short abstract of 
such of them as we deem most important, before our readers. 
We shall confine ourselves, in this number, entirely to surgical 
notices. 


Amputation of the Thigh in Civil and Military Practice. The com- 
parative success of Secondary Amputation. By Richard McSHerry, 
M. D. of Baltimore. (Amer. Jour. of Med. Sciences, January, 1855.)— 
The great fatality which attends upon amputation of the thigh after 
gun shot wounds is evidenced by the fact, that, during the campaign in 
Mexico, under Gen. Scott, there were no recoveries, so far as Dr. Me- 
Sherry could learn, after the operation. This mortality is not peculiar 
to our country, as Mr. Ribes examined four thousand invalid soldiers, 
among all of whom he did not find one single instance of injury of the 
femur by shot, nor one who had undergone amputation of the thigh. 
Malgaigne was equally unfortunate with all his cases during the P olish 
campaign. In civil life, the case is widely different. The statistical 
tables, published by Dr. Norris, state that during a period of ten years, 
of sixteen amputations of the thigh, performed in the Penns ylvania 
Hospital, fourteen recovered, and but two died. The two fatal cases 
were primary 4mputations, after fracture of the thigh and compound and 
comminuted fracture of the leg, respectively. Of the fourteen success- 
ful cases, seven were fractures “(or e ununited fracture of thigh), one tu- 
mor on the knee, aud six caries of knee-joint. These res sults are favo- 
rable, Dr. McS. thinks, to secondary amputations. 

In the Parisian hospitals, there were, in ten years, forty-four 
amputations of the thigh. Of these, thirty-four died, and ten recovered. 
All of these, however, were amputations after traumatic lesions. A 
comparison of these results exhibits, Dr. McSherry observes, that pa- 
tients who undergo great operations, in full robust health, are more lia- 
ble to perish than those who are subjected to them for chronic disease. 
There is abundant proof also, that delay 7s advantageous. Dupuytren, 
in 1830, treated thirteen cases of fracture of the thigh without amputa- 
tion ; of these six recovered, and eight died. Malgaigne reports five 
cases treated by himself, without amputation, of whom two recov ered, 
and three died. These results, compared with those in the same hospi- 
tals after amputation, (see ante,) show that the chances of life were 
greatest where the operation was not only deferred, but forgone alto- 
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ether. Dr. McSherry considers that these facts show that the rule 
that the thigh must be amputated immediately upon fracture of the fe- 
mur by shot, is a bad one, inasmuch as it requires certain destruction of 
the limb, without adding appreciably to the chances of ultimate reco- 
very. When there is thorough disorganization of the limb from injury, 
the case, of course, is different. The exception, however, should not be 
made the ru/e. 





Synopsis of 30) CASES of Ovariotomy, occurring in the practice of the 
author. By Wasuincton L. Arter, M.D., of Philadelphia. (Ameri- 
can Journal of Medical Sciences, April, 1855.)—It is impossible to 
arrive at the true results of any operation—even the bare proportion of 
its death and recoveries—however large our statistics may be, unless we 
have all the necessary data before us. This is peculiarly the case with 
ovariotomy. rom the general odium attached to it, there can be little 
doubt that there have occurred many fatal cases of its practice, which 
have never been given to the profession. The published results must, 
consequently, be viewed as only an approximation to the true proportion. 
Dr. Atlee’s synopsis is peculiarly valuable for being free from this ob- 
jection. ‘The number of his cases is considerable ; the operation was 
performed in every instance by the same person; one, too, whose large 
experience upon every point connected with the subject, insured the 
greatest probabilities of success, and the results are faithfully given us. 
That the profession may see at a glance what these results are, we shall 
give them a short analysis of the ‘ synopsis.” 

We shall take the liberty, in the first place, of withdrawing four of 
the cases from the record, for the sufficient reason that in none of them 
was the operation completed. ‘The tumor was left undisturbed in every 
instance, an exploratory incision alone being made. Of these four cases, 
three were uterine and non-adherent, and one extra-uterine and firmly 
adherent. Recovery from the abdominal section tock place in all._— 
Death from erysipelas occurred six months after operation in one case. 
One died from the progress of the disease, between three and four years 
afterwards, and two are still alive, one of who was operated on five, and 
one nearly four and a half years ago. ‘ Improved health since the ope- 
ration”’ is stated to have taken place in one of these cases. In the other, 
“although the tumor was not removed, the operation was considered to 
have warded off impending death.” 

Of the twenty-six remaiving cases, which we presume are all in which 
Dr. A. has operated, twenty-two were ovarian, and four extra-uterine 
tumorse Of the ovarian cases, eleven deaths are recorded and eleven 
recoveries. Of the extra-uterine, two deaths and two recoveries. 

Of the thirteen recoveries, ten are now alive—five of whom were 
operated on between March, 1844, and January 1852—one in Sep- 
tember 1853, and four between April and December, 1854—and threeare 
dead, one dying thirty-nine days after the operation of cholera morbus, 
from eating heartily of duck, &c.—one thirty days after, of starvation, 
caused by excessive irritability of stomach, the consequence of pregnancy. 
(Dr. Atlee queries whether the production of abortion, the patient being 
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‘wo months gone, might not have preserved life in this case ;) and one 
rom plithisis pulmonalis three years after the operation. 

The condition of health of the ten now living, a most important con- 
sideration, is not noted, excepting in one} instance, where itis represented 
as being perfect. Two cases have been pregnant but miscarried, and one 
has given birth to two large, healthy children, after being ope ‘rated on. 

In the thirteen which die d, death was caused by peritonitis in four 
cases » by exhaustion in five, by hemorrhage in one, secondary hemor- 
rh: age in two, and by grangrenous pe rforation of the je junum in one, 

The period of de: ith, after operation, was nine hours in one case ; thir- 
teen hours in one case; on the third day in five cases; on the fifth day 
in two cases; on the sixth, three cases; and on the twenty-second day 
One case. 

The average time of death of these ¢: ises was about five days. The 
operation was performed with the hope of arresting impending death in 
seven cases, four of which terminated fatally. 

‘To sum up, the operation was unsuccessful, from not being completed in 
four cases. 

Of the twenty-six remaining cases, in all of which extirpation was 
performed, 15 or 57 per cent. of the whole number died within forty 
days. 

Of the eleven remaining cases, one died of phthisis pulmonalis, an 
hereditary disease, three years after operation, and ten were alive up to 
the period of publication of Dr. Atlee’s paper. 

The condition of health of those still living is, as before stated, not 
noted, excepting in one instance. 

We have no doubt that these results are, for reasons before stated, 
far more correct and reliable than any which have been previously pub- 
lished. ‘They conclusively show that the very strong prejdice enter- 
tained by a large part of the profession against ovariotomy, is well- 
founded and proper. Nor is it an easy matter to justify it on other 
erounds. Few will admit that there exists the same urgent necessity 
for it that there does for strangulated hernia, or amputation, or ligature 
of large arteries, or li thotomy. \ll of these operations are unavoidable. 
The case is entirely different with ovariotomy. Women, frequently live 
even to old age, with ovarian disease, and many cases are recorded, in 

which the e fused fluid has spontaneously disappeared. Upon the ulti- 
mate fate of the recoveries, too, we are in complete ignorance. Upon 
this point Dr. Ashwell observes: 

‘In these remarks, (alluding to a statement of Mr. Safford Lee,) I 
certainly concur, especially as to the ultimate, and in most instances 

early mortality of many of the patients said to have recovered. My 
own inquiries have furnished me with some painful knowledge of this 
kind.” (Treatise on the Diseases Peculiar to Women.) 

With these facts before us, we think itis the bounden duty of the 
profession to discountenance ovariotomy. One of the most frightful 
operations in surgery, its want of success, even when performed by an 
expert, will, we trust, add still further to the odium which has, hereto- 
fore, attached to it. 
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An Account of the Cases af Dislocation of the Femur at the Hip 
Joint treated hy Man ipulation alone, after the plan propor sed by Wt 
W. Reed, M. D., of Rochester, which have occurred in the New York 
Hospital during the past two years. By Tos. M. Marxog, M. D., 
one of the Atte nding Surgeons.—Dr. Markoe relates 14 cases of luxa- 
tion of the hip joint, all of them treatedon the prine iple of Dr. Reed’s p! an, 
that dislocation of the femur on the dorsum ilil can be remedied “by 
flexing the leg on the thigh, carrying the thigh over the s and me, up- 
wards over the pelvis, as hi: gh as the umbilicus, and then by abducting 
and rotat ingit.”” After narrating thirteen case s, th writer says: “The 
cases whic +h are related embrace every instance of dislocation of the fe- 
mur which has presented itself in the Hospit | during the last two 
years, and a reduction was always effected without the aid of pullies, 
excepting in the one case of Dr. Halsted, No. 7,and here a modification 
of the manipulation which had previously proved suect ssful was not 
tried. In Dr. Post’s cave, No. 4, the reduction was finally effected from 
the foramen ovale by the usual mode, though without the pullies, but it 
was brought by the m: mipul: ition employe d to this point from the is- 
chiatic notch, from which it surely would have required the pullies to 
displace it on the old plan.”” “ Though we have failed then, in reducing, 
by the new plan, two case sout of the thirteen, yet ba think that the record 
shows good reassn for believing that ail might have been so reduced, if 
we had known at the ie as much as subs quent cases have nap a 
A rocking motion ot the limb upon the pelvis, moving the leg backward 


and forward, frequently has the effect t, cane ‘the head is near the ace- 


tabulum, of making it enter the socket. In seven of the cases the luxa- 
tion was upon the dorsum ilii, three were into the ischiatic notch, and 


three were into the foramen ovale. Dr. Markoe states, that when the 
head of the bone is brought down towards the lower portion of the ace- 
tabulum, where its margin is least prominent, the mode of procedure 
had to be varied, sometimes, from that of Dr. Reed’s. “ He recom- 


mends, when the head is brought by abduction close to the lower edge of 


the acetabulum, that, by the rocking movement already described, it be 
caused to slipin. This is well, and will probably answer in many cases, 
but it failed so completely from the first, that we were led to a dd the 
bringing down of the thigh to the straight position in a state of abdac- 
tion, still ke eping up the rocki ing motion, and it has been uniformly in the 
act of thus bringing down the imb, that the reduction has been accom- 
plished.” The continuance of the movement, without force, is all that is 
required. After writing out the thirteen cases above mentioned, Dr. 
Markoe states that a case of luxation on the dorsum ilii came into the 
hospital, After trying Dr. Reed’s plan several times without success, the 
usual method recommended by Sir Astley Cooper was adopted. A frae- 
ture of the cervix was the consequence. 

The principle of Dr. Reed’s plan in its application to the different 
forms of dislocation, presents some variations. It has its best illustra- 
tions in*dislocations on the dorsum and into the ischiatic notch, their me- 
chanism being for the purpose identical. 

Dr. Markoe’s paper is a most excellent one, and should be studied by 
every surgeon in the country. 
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i 320 Statistics of the Weather. [ May. 
M it 
| Abstract of Meteorological Observations for March, 1855, made at 
Philadelphia, Pa. Latitude 39° 57' 28" N., Longitude 75% 10’ 40” 
W. from Greenwich. By Prov. James A. KirkPatTRICK, 
t BAROMETER. THERMOM. 
k SS en Rain: : 
i 1855 _ Mean | Mean Dew Force of} Rel, .| and Remarks, 
4 . 5. | Daily Daily Daily Daily) Point) Vapor | Humid melted) prevailing 
j March. | Mean Regn. Mean Range 2P M.2 P.M. 2 P. M-|Suow,| W inds, 
f | Inches. Inches.) Deg. | Deg. | Deg. | Inches.) Hunds.) Inch.| Points. 
abi 1 (30.250 115 (25.0 1.8 20.7 | 0.094) 0.56 | NW. Clr. Bar. higi’t 30.272. Th 
NUE | 2 (30.136, .114 (34.7 9.7 31.3 | .164) .58 s, Clear. (lowest 16°. 
AN | 3 29.854) .282 /39.3| 6.0 (28.0 | 129] .37 (Var.) Cloudy. 
| oat 4 (29.969 127 43.3 3.7 30.3 162!) 4d W. M. cloudy; aft. and ev. clear . 
5 (29.751) .241 46.70 4.7 37.7 231 6 | SW. Cloudy. 
6 '29.604) 212 [52.5 5.8 287 141) 28 | | WNW. Cloudy. 
7 |29.705 101 37.8.14.7 29.3 147.57 | ON, M. and aft. cloudy; ev. clear. 
8 (29.845 141 36.0) 2.2 200 054 384 0.005) NW. Clear. Rain during night 
9 (29.505 .287 /41.5) 5.5 187.3 | .223) 64 NW. Cloudy. 
10 /29.859' .301 |29.0 12.5 (21.3 | .095) .49 | NW. Clear. (ring night. 
ll (29.769 104 (37.7) 8.7 23.3 92 35 (0.023! SW. Cloudy. Snow or hatl du- 
2 |29.781| .134 |37.3! 3.7 [34.3 | 194; 82) | NE. (Cloudy. 
13 29.788) .205 (36.7 | 2.0 34.7 199; .90 0.751) NE. Ratning all day. 
14 (29.796 172 (40.0) 3.3 (37.3 | .221 83 NE. Cloudy. [bet.7 &8 A.M. 
15 29.641, .155 (44.7) 4.7 44.7 | 299) 92 0.645 N. M. rain; thunder & lightn’g. 
16 (29.908, .271 43.3/ 2.7 34.7) 195) .68 |0.012| N.  |M. drizzling; aft. & ev. cl’dy. 
17 29.767) 142 40.7) 2.7 38.7 234) 91 60.536) NE, | Raining all day. 
18 (29.917 .167 /40.7/ 1.3 (29.3 , 147, .57 | NW. Cloudy. 
19 (29.937, .085 (39.3) 5.3 30.7 155) 48 SW. Clear. 
; 20 (29.916; .080 (36.3) 5.0 24.0 103) 44 | NW. (M. and aft. cloudy; ev. clear. 
4 21 (30.084 .168 /32.0, 5.0 22.0 093; 46 | WNW. Clear. 
i 2 29.936 .148 32.8) 2.5 22.0 | 09S 46 | (Var.) |M. and aft. cloudy; ev. clear. 
: 23 |29.622) .313 (36.7 | 5.2 (21.0 | O71) .27 | SW. |M. clear; aft. and ey. cloudy. 
: 24 (29.412) .270 (39.0) 8.3 35.3 | .201) .62 NW. (Cl’dy; aft.sn’w. B. U'st29.510. 
‘ 25 (29.689) .277 (31.3! 9.0 (22.0 | .093) .46 W. M. and aft. cloudy; ev. clear. 
26 =(20.542) 170 (41.0) 9.7 380.8 152) 44 (0.007) SW. Cloudy; evening Rain. 
: 27 /29.608) .192 |37.3| 9.0 |25.0 | .110| .46 NW. Cloudy; aft. light Snow. 
i 28 (29.781) .173 32.3) 5.0 {23.0 | 100) .48 | W. (M.clear; aft. Snow. 
; “9 (29.826) .045 38.2) 5.8 (30.3 155 | 57 W. Clear. 
mn | ©O 29.859, .034 47.7 | 9.5 (27.7 130.26 SW. (Clear. 
ia PL 29.690) .169 |52.8 | 5.2 [33.7 | 203) 34 | (Var.) |Cloudy. Therm. highest 64°. 
i Means for 29.798 .174|38.8| 5.3 29.3) .152| .53 |L979/N. 60° W., 61-100. 
H March, 1855 - \- 
' 4 yrs 29.853 41.5 | 33.1 \2.584|N. 654° W. 52-100. 
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Range of the Barometer was 0.962 of an inch., and of the Ther- 


Dear Sir,—Two or three typographical errors occur in the Report 
for February, p. 256 of the Examiner. 
The Dew Point on the 6th was —2.0, or 2 degrees below zero. 
the remarks opposite the 7th, the lowest of the 
or 1° below zero. 


In 


Thermometer was —1.0, 


In the column of prevailing winds, there should be 


j no point between the letters; the direction for the 4th, 9th, llth, 15th 
and 18th should be respectively WNW., NNW., WSW., WNW., and 
J. A. K. 


meet 


a WNW., instead of W.NW., &c. 
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The Principles and Practice of Obstetrical Medicine and Surgery, 
in reference to the process of Parturition, with sixty-four 
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botham, M.D., &e. A new American Edition, revised by 

the Author. With Notes and Additions by William V. Keat- 
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NOTICE TO CORKESPONDENTS. 


Communications and Books for notice should be addressed to the Editors, 


of Messrs. Lindsay & Blakiston. 
Letters, &c., connected with the 4usiness affairs of the Journal should | 
dressed to the Publishers. 


Papers for publication must be received before the 16th of the month, 


they cannot appear in the forthcoming number. 


The following Journals have been received in exchange: 
Transactions of College of Physicians of Philadelphia to April 4th. 
Medical News and Library, May. 

New Jersey adie al Reporter, ditto. 

New York Medical Times, ditto. 

New York Journal of Medicine, ditto. 

American Medical Monthly, ditto. 

American Medical Gazette, ditto. 

Boston Medical and Surgical Journale (Weekly.) 
Buffalo Medical Journal, May. 

Stethoscope , diito. 

Virginia Medical and Surgical Journal, ditto. 

New Hampshire Journal of Medicine, ditto. 
Nelson’s American Lancet, May, not received. 
Montreal Medical Chronicle, May. 

Peninsular Journal of Medicine, ditto. 
North-Western Medical and Surgical Journal, ditto. 
Nashville Journal of Medicine, ditto. 

Charleston Medical Journal, ditto. 

Southern Medical and Surgical Journal, ditto. 

St. Louis Medical and Surgical Journal, ditto. 
Western Journal of Medicine and Surgery, April. 
Ohio Medical and Surgical Journal, May. 

The Medical Counsellor. (Weekly.) 

New Orleans Medical and Surgical Journal, May. 
New Orleans Medical News, ditto. 

Memphis Medical Recorder, ditto. 

Western Lancet, ditto. 

American Journal of Pharmacy, ditto. 

British and Foreign Medico-Chirurgical Review, April. 
Journal of P sychological Medicine, ditto. 
Edinburgh Monthly Journal of Medicine, March and April. 
London Lancet. (Weekly.) 

London Medical Times and Gazette, ditto. 
Dublin Medical Press, ditto. 

London Pharmaceutica! Journal, April. 
Revue Medico-Chirurgicale, Feb. and March. 
Gazette Medicale to March 31st. 

El Porvenir Medico. 


BOOKS AND PAMPHLETS RECEIVED. 


Gross on the Urinary Organs. Blanchard & Lea. 

Hayward’s Surgical Reports, &c. Phillips, Sampson & Co., Boston. 
Rand’s Medical Chemistry. Lindsay & Blakiston. 

Protracted Valvular Disease, by John W. Corson, M. D. 


e 


care 


tie 


or 


Chemical Analysis of the Tennessee Collection of Urinary Caleuli, by Dr. 


Haskins. 


The foreign correspondents of the Examiner will please direct their Exchanges, 
Books for review, end other communications, to the care of Trubner & Co., No. 
12 Paternoster Row, London, or Mr. H. Bosange, 21 Bis, Quai Veltaire, Paris. 


Charleston Medical Journal, January. 
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